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2 Defense program instability: 
causes, costs, and cures 

Jacques S. Gansler 


In managing its weapon system acquisition programs, the 
Oepartment of Defense needs to stoor a course between 
the Scylla of runaway cost growlh and the Cliarybdis of con- 
stant schedule slippage. These Iwin perils have given rise to 
program instability, a monster as dangerous as any in clas- 
sical myth. It has wreaked havoc with the nation’s defense 
budget and, even more crucially, with its usage ol dollars, 
as this article makes clear. The author, a former deputy as- 
sistant secretary of defenso, outlines what DoD and the 
Congress can do to slay the monster. 


^ A A group wage Incentive system 
■ M can boost performance and cut costs 

Deborah A. Mohr 
James A. Riedel 
and 

Kent S. Crawford 


The Navy has realized major returns on Its investment In 
performance-contingent reward systems. As the Navy Per- 
sonnel Research and Development Center has demon- 
strated, such incentive systems can lead to much Improved 
employee performance and significantly lower costs. But will 
this concept produce similar results when basod on meas- 
ures of group rather than individual performance? A test 
project at the Navy’s Pearl Harbor shipyard suggests that it 
will, and in this article the authors discuss the results of that 
trial program. 


4 Assessing the risk and return In its elforts to maximize force effectiveness, the Defense 

■ of military Investments Department is essentially constructing a weapon system 

portfolio and wants each dollar Invested to yield the opti- 
Hsiu-Kwang Wu mum rale of return. Traditionally, military planners have 

and relied on subjective judgment in making these investment 

Lieutenant Commander Hollis D. Arnold, USN decisions. However, national security Imperatives as well as 

fiscal prudence underscore the need for a mathematically 
sound, objectively derived methodology to supplement that 
judgment. In this article, the authors explain the theoretical 
underpinning and practical benefits ol just such a tool— a 
risk-versus-return approach to military investment. 
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Oft search of excellence: 
a military perspective 

Brigadier General James D. Kelllm, USAF 
and 

Timothy R. Keck 


Seldom has a book so captured the collective fancy of the 
business world as has Thomas J. Peters and Robert H. Wa- 
terman's In Search of Excellence. This 1982 best seller 
takes its readers into the boardrooms of America’s best-run 
firms and reveals some of the secrets of corporate success. 
But do tho principles espoused by blue-chip businesses ap- 
ply to government operations? This article outlines one mili- 
tary activity's efforts to adopt such precepts and concludes 
that what works for business, works for government. 


^ proven approach to making The Navy's F/A-18 fighter aircraft has achieved excep- 

the right logistic decisions lionally high levels of operational readiness. A major 

contributing factor has been the ability of logistics engineers 
Mark S. Schankman to predict and correct support imbalances before they occur. 

Tho logistic element alternatives process, developed by 
McDonnell Douglas Corporation, has provided this capabil- 
ity and enabled F./A-18 program managers to avoid more 
than SH million in spares costs. Used during ihe fielding of 
new weapon systems, the technique can assist personnel in 
making cost-effective support decisions. 
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efense program instability 
causes, costs, and cures 

By JACQUES S. GANSLER 


vAs federal deficit reduction initiatives gain momentum, pressure is 
mounting to improve efficiency and effectiveness in DoD. The department 
and Congress can achieve major gains in this area by eiiminating 
instability in weapon system acquisition programs— an especially difficult 
challenge in the environment of Gramm-Rudman-Hollings. 


U iuloiiblcclly the best known- anJ most iioiible- 
somc — of defense acquisition (lends are (he large 
cost growlli, or “overrun." and sclicdulc slippage which 
occur on (he typical program. Numerous studies done by 
the U.S, General Acciuinting Office and others have 
shown dial the cost of the average defcn.se program grows 
by .“iO perccni lo 100 percent during its lifcdmc, depending 
upon how inflation is accounted for. Tliis cost growth is 
generally accompanied by an average program delivery 
slippage of about 30 percent. 

Cosl growth and program sirciclunii arc strongly interre- 
lated and tend to reinforce one another. As increasing 
costs hit against a fixed or ilccrcasing budget, the only 
way (0 “fit" liighcr program costs within the budget is to 
streicli out the program by cithci- extending development 
or buying fewer production units cacli year. Unfortunately, 
this stretchout causes significant program inefficiencies, 
thus driving costs even higher, which in (urn caiuses still 
further stretchouts, and .so forth. 

'I'he critical question is: What causes these program cost 
growths and scheilulc delays? Common belief lays the 
blame on unforeseen technical problems and the govern- 
ment’s inability to accurately estimate likely development 
and production costs. Mowever, numerous recent 

The B-18 exempllllos a stable procurement program, largely be- 
raiicn Ihfi Air Fnrrft anniinri a concanl knnwn as basellnina. Other 


studies — many by the Defense Department il.self anil 
others by independent research organizations — have indi- 
cated othciwisc. They .show that, at least as of late, the 
principal cause of cost growth anti schedule slippage has 
been instability in establishing requirements, planning, and 
budgeting for weapon systems. 

One of the more significiuit studies loading to this con- 
clusion was a 198.3 effort on the part of the Air Force Sys- 
tems Command.' In it, analysis reviewed more than 100 
weapon system programs covering the last 30 years of Air 
Force acquisitions. The study group then did detailed ease 
.studies on .*>5 of these progiiims; some hud gone into lull- 
.scale development before 1970, and others cnicrod (his 
phase after 1970 {.sec Figure 1. p. 4). The study group 
looked at all of these programs in an effort to identify the 
major factors affecting cosl and schedule growth in each; 
the data in Figure 2 (p. 4) summarize their conclusions. 
As can be seen from this figure, the commonly held as- 
sumption that program problems are piimarily lcehnic:illy 
based was, in fact, true in tiic past. 

More recently, however, other causes of co.sl and sched- 
ule growth in Air Force weapon .systems have come lo 
dominate. These have largely been externa! and 
nontechnical and tend to derive from two sources — exter- 
nal management impact.s and funding instability. The 
former compri-scs nonbudgelary changes exlci nal lo (he 





jn|i which Is ihc cjiiisc iiiul which ilic cl iccl can he very 


progruni such as changes in scivicc rctjuiicmcius rclallng 
10 (jiianlily and pcrlbniianco, decisions to incorporate new 
technology, and reaciions to newly discovered threats. The 
Umcr source, funding instability, is the result of frequem 
hiidgetary changes to a program coming from various of- 
fices witliin the service itself, tlie office of the secretary of 
defense, tltc Office of Managcmenl and Budget, and tlic 
Congress. Again, of course, these two aicas arc strongly 
interrelated. 

'I he emergence of managemctil impacts and fuiuling in- 
.stability as major cituscs of cost and schedule growth is 
not unique to the Air Force. In 1985, the Army Materiel 
Command did a similar study of cost and schedule growth 
factors ill nine Army programs." As sliown by the data in 
Figure 3, changes in requirements were, overwhelmingly, 
the principal cause of cost and .schedule growth for these 
weapon systems; funding instability was importaiu as well. 


hciid to do. 

Wluit is Ihc overall offccl of iiisiahiliiy on the planning 
and budgeting process? The following scenario is com- 
mon. After receiving guidance from the |MCsidenl and llic 
.secretary of defense, the service initially assumes that a 
cciiain total miniher of dollars will he available to piocnrc 
a certain quantity of various weapon sy.stems. Tlien. typi- 
cally, first the president aiul later the Congress reilucc the 
total ohiigalional authority. In oidei to maiiilain the elli- 
eieney of the programs alTeclcd. the proper way of taking 
.such an overall budget cut is to prioriti/e programs and 
then defer or cancel enough lowcr-prioi ily [irogratns to ab- 
sorb the reduced dollars. Ilistoiically, however, this has 
not happened because both the Dcfeiisc Doptirtmenl and 
Congress have been reluctant to cancel programs. 

Instead, the approacli has been to simply buy fewer of 
each system in the current year and buy the ro.st in later 
years, thereby stretching out till tif tlie programs. Tlie con- 





Figure 3. Major causes of cost and schedule growth on nine programs studied by the Army in 1985 
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.sniiillcr, tlicir unil costs rise. (The mumifucliircr is buiUling 
the equipment nt a less cfticicnl rate, and, in adcliiion, a 
smallei' nuinhci' of units is absorbing ail of the fixed plant 
and ccjuipment as well as nianagcinciu costs.) Thus begins 
the spiraling of ccists. Since unit costs have increased, the 
service is able to buy still fewer .systems tlian the reduced 
obligational authority would have allowed. Gven if (he 
progiams themselves arc otherwise perfectly managed, the 
qiiantities of systems procured will be signillcantly les.s. 

but as history has shown, progiam costs witliin DoD 
(end to grow too (for retisons discussed below) and thus, if 
unit costs ill each program grow and total dollars arc fixed, 
the t|uantity of each system that can be procured .shrinks 
once more. A.s a result, annual produetnm rales declitu; 
still further, and unit costs increase eoirespondingly, re- 
sulting in yet another cutback in (luantities procured. The 
effect on our fighting forces is clear — they gel fewer sys- 
tems and they gel them later. This phenomenon is wcll- 
documciilcd and generally accepted as a necessary fact of 
weapon system procurcmciu. What Is neither as well- 
known, nor as wctl-iicccpteil. is llial in the ab.sencc of this 
instability, we could get a lot more equipment for the same 
dollars! 

To demonstrate (his, consider two examples, one pro- 
gram each from the Air Force and Army anuly.scs. As 
shown in Figiiic 5 (p. 7), the Air Force originally planned 
an annual production rate i/i llte range of I50 aircraft per 


use of factory c.ipacity, throughout most of the produciloti 
run. But due liirgcly to progiam cost growth from the hot- 
loin up and a rciluclion in total procurement dollars avail- 
able from the top down, the Air I'orcc decided to stretch 
out the program by approximately three years and to pro- 
duce at signillcantly lower rates — an avemgc of less than 
!(H) (Krycar — during much of this lime. Indepeiuleni anal- 
yses done by the aircraft producer and the Air Force both 
showed that, assuming all other considerations held con- 
.siani, (he cost of the three-year stretchout and the rcducci! 
production rates was approximately $2 billion (excluding 
the effects of infltilion on the slrelchcd-out program). 

This amount, one should note, ciiuals the procurement 
co.st of approximately 83 F-)5 aiicraft. In other words, the 
nation lost more than a wing of aircraft as a rc.suli of in- 
creased unit costs caused by the production strctclioul. Yet 
many still insist that by buying less each year, DoD is 
simply stretching out a progiam and procuring the same 
total number of aircraft over a longer |)criod of time. The 
reality, as this example illustrates, is that the (Icparlincni 
actually bought fewer systems titan it could have acquired 
for the same amount of dollars. 

A second example is the Army’s Patriot mi.ssile pro- 
gram. Once again, (he da(a in Figure 5 sliow lowcr-dtan- 
plunned average produc(ion itues for bo(h (he missiles and 
the fire units on this program, or strctehouls of two and 
three years, respectively, for (he .same (juaniities of sy.s- 


















^ Figure 4. The interrelationship between the 
funding available for the nine Army programs, 
the quantities ordered, and the unit costs 
from one year to the next. 
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proxiniately $1 billion. If (he original schedules had been 
maintained, the nation could have bought 1,760 additional 
Patriot missiles for the same original dollars. And indeed 
the Army did later decide that it needed to procure this ad- 
ditional number, for which it will have to pay approxi- 
mately one billion dollars! Had the program remained sta- 
ble, the taxpayer could have been saved a very significant 
amount of money. 

While these two examples of program instability and 


bic progiams, one would e.xpcci, have tended to c.xperi- 
ence little cost growth. The Navy’s submarine ballistic 
mi.ssile system, for example, has for many years been a 
model of a wcll-excciitcd program. The service established 
schedules and budgets for the program years in advance 
and has maintained them. As a result, average cost 
growth, unlike the 50 percent to 100 percent of the typical 
defense pa)gram, has been about six percent. The Army’s 
AH-64 Apache helicopter program is another case in 
point. The service has maintained its production schedule 
for the first 446 units and. in con.staiU dollars, will actually 
underrun il.s production co.sl c.stimafc. 'I’hcsc prograin.s 
prove that DoD can run stable programs. Whar we must 
do, ihcrefor-e. is look in more detail at the causes of the in- 
Mabilily and then consider possible corrective actions to 
reduce or ehminatc it. 

The causes of program slietclioui arc both cxicrntil, or 
lop down, and internal, or bottom up. Whether external or 
internal, they arc major acquisition management issues, 
not procurement issues per se. As noted above, the im- 
pacts from budget changes and the effects of iec|uircmcnts 
changes are obviously inierrclated. But the agents of 
change rn the two arcas-arc dilTcrcnt. In the fir.st. Inrdgct' 
ary matters, Congrc.ss introduces some and the executive 
branch introduces others, 

Clearly, Congrcs.s determines the overall fiscal environ- 
ment. beginning with its insistence upon a onc-ycar de- 
fense budget. The United States is the only nation in the 
world (hat operates with a one-year defense budget; mo.st 
countries have a three- to five-year commitment. Thus, an- 
nual revisions arc almost a given. In the past, however, 
only a very few congressional committce.s — primarily aj)- 
proprlations and armed .services — took part in defense rc- 
vicw.s. and these (ended to have considerable stability Iti 
their decision-making. Today, by contrast, more than 96 
committees and subcommittees summon witnesses to tes- 
tify on defense programs; this number represents a 
.T57-pcrccnt increase in the last 13 years alone. In connec- 
tion with fiscal year 1984 budget requests, DoD had to 
furnish 1,306 witnesses, who provided 2,160 hours of tes- 
timony. In addition, the department responded to approxi- 
mately 85,000 written congressional inquiries and sub- 
mitted 2 1 ,753 pages of supporting documents to justify (he 
budget, an increase of more than 300 percent in the last 13 
years. ^ 

Not only has the number of committees and .subcommit- 
tees involved in the annual defense review process in- 
creased. but congressional staff, who delve into every dc- 


^Vhiceni Puriiano. “The Biidsei Process in the DeDmnncnf of 




tail of the delcnsc Inul^jci. has prulireiatcd as well. One 
indication of this growth is that the number of senate of- 
fice buildings has tripled since 1959, while the number of 
senators has remained the same. 

What happens when Congrc.ss examines every detail of 
the tlciense budget? In KY 19H4, legislators changed tnoic 
than 700 line items in the defense appropriations bill and 
more tlian 1,000 line items in the authorization bill.'* The 
net effect of all this oversight is not only in.stability and 
uncertainty but, far worse, the inefficiencies and reduced 
effectiveness that taxpayers gel for their dollars. Clearly, 
tlie corrective action needed is greater self-discipline on 
the part of Congress. 'I’lic first step undoubtedly should be 
a multiyear defense budget; specil'ically, a biennial budget 
process is most likely to win approval. Lawmakers have 
presented numerous bills over tlic lust year or two to effect 
such a changeover, and many in Congress recognize the 
need. 

However, while Congress sets the tone and has proven 
extremely di.srtiptive to the defense budget process, re- 
spon.Hibility for the Defcn.se Department’s budgetary woes 
belongs to others too. A cynic might claim, “Congress an- 
nually changes 50 percent of the defense line items, but 
DoD internally changes c.ssentially 100 percent of them.” 
The latter changes reflect a desire on the part of defense 
management, particularly those on the budget .side, to get 
as much into tlic budget as they can each year and worry 


about the outyears as they come. In fact, during the course 
of one recent study in which proponents of greater stability 
were arguitig for more multiyear contracting, the two-star 
general in charge of his service's budget process sairl he 
was c|uiic concerned about nniliiyear contracts because 
they took away his “ftcxibilily,” Obviously, he recognized 
that llexibiliiy is the inverse of stability, and you can't 
have both. 

The typical approacli in DoD is to assume that if a pro- 
gram can get started in the budget proce.ss it will stay in, 
even if it has to be done at a lower annual rate. Thus, in- 
.serting a program into the budget often requires a great 
deal of “initial optimism" concerning the likely cost of the 
total effort. With .some help from imrealisiicaliy low initial 
cstitnalcs, a program can gel its nose In the budgetary tent. 
This approach allows the .service’s overall budget to con- 
tain mote programs than would otherwise be (he case if 
the service budgeted each one realistically. For example, it 
may permit ten programs to be carried in a budget that 
might aderjuateiy fund .seven. 'J'he approach also produces 
some very predictable rc.sulls. Program costs grow not 
only to what would have been a realistic initial estimate, 
but well beyond that due to the additional funding neces- 
sary to compensate for inefficiencies caused by juogram 
instability and sirctchoul. The service’s overall budget 
problem also gets worse, since this same phenomenon is 
simultaneously happening on all of its programs! Conse- 
quently, the services must contend with an cvcr-increasing 
“bow wave” of growing program costs. 


6). Plans called lor spending on them to peak at about 
S4.5 billion per year between 1976 and 1978. By the early 
1980s. however, expenditures for lhc.se same seven pro- 
grtims were at much greater levels than initially projected, 
and deliveries had slipped considerably. The resulting bow 
wave depicted in the figure is fairly typical of defense pro- 
grams. What is the net cumulative effect? Only a few 
yccirs ago. when the annual defense budget was approxi- 
mately Slot) billion. DoD was saying that there was "not 
eitough ivtoney \n the budget to cover the existing pro- 
grinns.” Today, the annual defense budget totals approxi- 
mately $300 billion, and DoD still says there is “not 
enough money in the budget to cover the existing pro- 
grams.'* Underfunding and stretchouts have continued on 
new programs added in the meantime, causing needless 
cost increases and quantity reductions on almost all 
programs. 

What the defense budget pretcess needs is an 
affordability constraint on the introduction of new pro- 
grants. If loo many projects arc in full-scale development 
i\iu( production simultaneously, then some must wait until 
they efficiently fil into the total available dollars. The 
choice is between running fewer programs 
efficiently — delaying some until later years — and running 
nil of the programs .simultaneously and inelTicicnlly. The 
costs for the two approaches are dramatically differeni. 
and so is (he amount of military equipment actually 
procured. 

Further compounding the problem of budget instability 
on weapon systems is die services’ historical tendency to 
protect force siruciure in limes of total dollar cutbacks. 
Such action typically exaccibaies the instability of acquisi- 
tion accounts. For example, in the year that elapsed be- 
tween the Army’s initial .submission of its FY 1985 budget 
cstimtue and the final FY 198.5 appropriation that it re- 
ceived, llie service look a total budget cut of five |)crcent. 
However, in order (o maintain force structure in the face 
of inllation and rising cost.s, the Army chose to apply these 


tially submitted hudgci.s The services can absorb cuts of 
this magnitude, especially if few programs are terminated 
during the year, only through significant and across-the- 
board program stretchouts. Of course, as cxi)laincd above, 
these stretchouts cause dramatic increases in the unit costs 
of the system and corresponding reductions in the quanti- 
ties of systems iiltimaiely procured. 

What’s more, the events just described took place in 
years when the defense budget was increasing. Any 
leveling-off or reduction in total dollars uvaiUihle to DoD 
would greatly aggravate the problem, especially If, as is 
usually the case, manpower and other force stiuciurc costs 
receive highest priority, (hereby causing still greater 
swings in acquisition ticcounts. The obvious corrective ac- 
tion i.s more realistic planning and budgeting. In addition, 
both the Congress and the exeeiilive branch must ticccpl 
the fact that, if significant cuts arc necessary, officials 
must achieve them through total deferral or elimination of 
programs rather than by stretching out all programs. Obvi- 
ously, (his is a difficult step to take, but it can be done. In 
view of ever-increasing budget constraints, it must he 
done, done soon, and then in.stitiitionali/.cd. 

The second broad, top-down set of prognim cltangcs af- 
fecting defense budgets is the frequent shifts in military re- 
quirements. This problem appears to stem from the ab- 
sence of any real fiscal responsibility on the part of the 
military uscr.s. Within the .services, the developers arc .sep- 
arate from users. Consequently, the users ask for finan- 
cially uncon.straincd requirements, which the developers 
do (heir best to supply, rcgiirdlcss of the costs. The separa- 
tion also cncouragc.s many technologically driven rccinirc- 
morns, that is, the developers frequently suggest require- 
ments, .so that glamorous or otherwise interesting 
technology developments will be funded, once again to the 
detriment of program costs. 

'I'hanks to this reriuircmcnts process, the Defense Dc- 
piirtmeni attempts to get the very best iiossible weapon 
systems that technology can offer, but their cost hccomc.s 



The choice is between running fewer programs efficiently' 
delaying some until later years—and running all of the 
programs simultaneously and inefficiently. 



budget cuts almost solely (o it.s acquisition accounts. As a 
result, llie procurement account suffered a 20-percent re- 
duction (six percent of which was attributable to the Con- 
grcs.s), and the research and development account lost 35 
Dcrceni (nine percent of which came from the Conuress). 


so high that the de|)ar(mcnt cun only buy a few of them 
each year. In the requirements process, as in the budget 
process, a vicious cycle is at work. Weapon acquisitions 
used to require a four- to five-year development cycle, 
which Droeram stretchouts have now extended to more 




conics .ilong. and users want to incorporate it into the sys- 
tem too, so they change ilic requirements — add a new mis- 
sile to the airplane, a new electronic warfare system to the 
ship, a new fire control sy.slem to the tank, and .so forth. 

During the development pha.se, the intelligence commu- 
nity is active as well. It picks up .some new Soviet research 
and development activity and hypothesizes future changes 
to the threat on that basis. New requirements arc gcncrtitcd 
as a result, necessitating further adjustments to — and costs 
lor — the current U.S. program. 

Requirements also change due to budget realities. If 
fewer total dollars are available or programs cost more 
than planned, the services liavc to reevaluate their priori- 
ties and frequently decide to live witli fewer of each type 
of weapon in order to keep all of the programs in the 
budget. Thus, as previously noted, the quantities required 
oltcn cliangc from year to year, greatly destabilizing in- 
dustrial production programs and causing a.ssociatcd 
inefrieicneies. CoiTCCtive action should take the foim of a 
true commitment to ti stable .set of priorities and programs, 
one wliicli the services can sign up for and live with over a 
number of yeans. 

Yet another cause of top-down instability in weapon 
system acquisition within a service is the incredible num- 
ber of management Itiycr.s between the .service secretary 
and tlic program manager. For example, a typical service 
program inclutlcs perltaps 12 layers of management (either 
vertical or horizontal) through whom program reviews 
have to go. As a result, the review process may entail 
more than 40 briefings even before a program manager be- 
gins the program review cycle witliin tlic office of llic sec- 
retary of defense. Of course, each of these briefings af- 
fords an opportunity to suggest "improvements.” which 
many managers almost feel obligated to make — otherwise, 
"why (lold the reviews?” fn other words, each cycle of re- 
view presents some 40 opportunities for changes to the 
prognim. 

Compounding this problem is the high rotation rale 
among both military atid civilian manage/ncni. Many of 
the people assigned to a program arc new and often inex- 
perienced. .so the current manager may well reverse a 
cliangc made by the last one. Thus, tlie very nature of the 
system tends to foster change; the acquisition cycle simply 
compounds the effects described above in the budget cy- 
cle. Correcting the problem requires reduced layers of 
management, fewer revisions to the program, and greater 
personnel sttibility. 

All of these top-down disturbances, as already noted, 
would cause gross inefficiencies even in the management 
of a perfectly planned and executed weapon system pro- 
cram. However, nerfcct nrocrain execution is msuallv not 


rush to begin a program and initiate it without having fir.sl 
proven the technology. Therefore, icclmictil prohleins tire 
almost incviuible and arc usually not siilTicicntly budgeted 
for, either in time or dollars. Addiliomilly. because of the 
need for optimism in the initial budgeting of a program (in 
order to gel it started), rarely docs a new progrtiin ade- 
quately plan or budget for coniingcneics or for the iip-fronl 
dollars required to miiiiinizc risks — by funding multiple 
technology approaches, for example, or imilliple, competi- 
tive contractors. Mure often, prograni officials have an 
o-stricli-like mentality, lluu is, (hey assume no problems 
and maximum cfficicney. Them, when lhc.se assumptions 
prove wrong, cost.s grow, programs tiie strelchcd, aiul 
costs grow further. 

The govcrnineiit docs know bow to better c.slimaic (bc.se 
likely costs. But it prefers to ns.sumc that each new jiio- 
grani will be different, that it wil) not have ledniical, per- 
formance, budget, qujinliiy, oi other changes, anil iliai it 
will not experience cost grosvths. However, data from 
U.S. General Accounting Office reports and from Depart- 
ment of Defense Systems Aciiuisition Reports to the Con- 
gress do not support such as.sumplions. They .show ilial, 
for the average program, cost growth tends to produce 
overruns of about two to one. I'lic causes arc usually fac- 
tors such as poor estimates, often in tlic guise of buy-ins; 
the addition of features not included initially, also refcrrcil 
to as unknowns; and tcclinical oroblems biklreied fcir. 




h«iih ilic C.’ongress and Ihc executive branch n»ake a far 
greater coinrniinieni to achieving program stability — from 
t)»c time a program enters full-sctilc deveioptnenl through 
l inal production. They must realize that the concept of the 
weapon sy.slein acquisition process as an increnientnl one 
is a myth. In reality, there is one critical deci-sion — the aii- 
thorizutiem to proceed with full-scale development — that 
must be very caiofulty controlled. Historically, the serv- 
ices have cancelled extremely few programs once full- 
scale development has begun, nor has the president or the 
Congrc.ss. Thus, authorization of full-.scalc development i.s 
clearly a coniniiinionl to production. Officials must recog- 
nize this and acconiniodntc it boilt in the budget and in 
force planning. The Congress can do this in two ways — by 
ctimmiiling to a program's long-term stability when ii ap- 
proves full-scale development during (he budget authoriza- 
tion process and by appropriating at least a two-year 
budget. 

DoD can act more positively too. whether Congress 
makes these changes or not (allhouglt, obviously, far more 
easily if Congrc.ss cooperates). Specifically, the depart- 
ment should: 

• Develop an iiiiegrntcd, long-range financial plan that 
lies resources to strategy and is fiscally coctstraiiicd. 

• Fiaseline all weapon sy.stcms, that h. commit itself 
not only to annual budgets and total dollar.s but al.so to pro- 
grtun ra)niretncnts, operational plans, logistics concepts, 
and quantities. 

• Be more realistic about cust.s, both in planning and in 
programming. 

• Prepare more carefully before authorizing full-scale 
development. 

A brief look at each of these will help illustnite ifiat. 
lakcn together, these four steps can have far greater impact 
on the slnbilily, efficiency, and cffec[ivenc.ss of the DoD 
acquisition process than any one alone could have. 

First, consider the development of an integrated, long- 
rungc fiscal plan. At this .stage, (lie department must intro- 
duce affordability constraints on individual weapon sys- 
tems and on the total number of programs to be pursued 
simultaneously. .Such a plan also requires time-phased pro- 
gram initiation, that is. a determination, based on military 
priorities and budgetary realities, concerning which pro- 
grams to start immediately and which to delay. If this is a 
plan put together with rcali.stic eslininte.s and agreed to by 
all of the senior military managers, the service secretaries, 
attd the secretary of defense, then it should remain in ef- 
fect for ill least a few years and would thus introduce far 


slriicluie. strategy, and iiviiihiblc resource.s. It would also 
require a leslructuring of responsibilities within the office 
of the scerciaiy of defense, speciliciilly, a strengthening of 
(hut office’s policy role but a curtailing of its invoivcinent 
in the detailed execution of each weapon system 
acquisition. 

Baselining tif each weapott system, the second of the 
changes needed, is a concept the Air Force pioneered a 
few yeais ago on the B-IR prognun. The I'iisi step was an 
agiecmem that the service would acquire 100 B-lBs for 
$20. 6 billion. Air Force officials spent almost a year 
gelling all of the four-star generals involved — users, devel- 
opers, logisticians, and corporate staff — to commit them- 
selves to the performance paiamcters. annual budgets, op- 
erational concepts, logistics plans, and .so forth for these 
100 aircraft. Since then, the .service has managed the pro- 
gram within these dollars, and the requirements have 
largely .stayed stable. As new issues come uj). program 
management makes trade-offs between performnnee and 
co.si, 

‘nils ba.schning approach has clearly protected the pro- 
gram manager from [he “sharks" that continuously attempt 
to cal away at ii program. For example, in order to live 
wiililn (he baseline, the Air Force went to Congress willi a 
proposed multiyear contract for the B-IB. The Icgishuurc. 
which normally objects to .such long-term commilinenl.s, 
especially on controversial programs, reluctantly agreed to 
go along because it recognized thtii the Air F'orcc was .seri- 
ous about trying to maintain program stability. If DoD 
were to baseline a major share of its programs in this same 
way, the services (at each layer), the office of the secre- 
tary of defense, the Office of Manugcmcnl and Budget, 
and the Congrc.ss would all lose n great deal of the annual 
''flcxibilUy” they now enjoy. But the department would 
also be taking a nuicli-nccdcd .step toward greater program 
stability. 

Long-range planning and program baselining will only 
work if realistic costs arc a feature of both the plans and 
the baselines. Thus, the third of the needed changes i,s use 
of such costs in projecting future dollars likely to be avail- 
able and in estimating program budgets required. The lat- 
ter must include enough contingency dollars to cover both 
risks and likely program cost growths. It would be highly 
unrealistic to assume that annual program cost growths 
will .suddenly fall from the historically large three- to five- 
percent range to zero — and remain there. Nonetheless, np- 
plicaiton of these improved management techniques should 
greatly reduce future cost growth. In fact, the adminisira- 
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H. Taft IV spoke to members of the National Security In- 
dustrial Association about the President’s Blue Ribbon 
Commission on Defense Management, also known as 
the Packard Commission. In his remarks, Mr. Taft put in 
perspective the critical need for stability. 

"The Packard Commission makes no more important 
point in its report than that there is an urgent need for 
stability in defense policy, programs, and budgets. Such 
stability is the principal objective of its recommendations 
in the planning and budgeting area and is vital to the 
success of many of the reforms proposed in the acquisi- 
tion area. Whether such stability is realized depends not 
only on the executive branch's undertaking the actions 
announced by the president this week, but crucially on 
Congress. While Congress has been supportive in recent 
years of efforts to maintain stability in a number of partic- 
ular programs, its record with regard to the defense 
budget as a whole has not been encouraging. 

“Let us consider briefly, for example, the congressional 


request was consistent with the congressional budget 
resolution adopted in October 1984. By May 1985, a new 
budget resolution reduced the budget by $20 billion, with 
larger reductions in future years. The authorizing bill 
passed at that level, although the House version of that 
bill was prepared at a level S10 billion below tlie budget 
resolution. In November, the appropriation bill reduced 
Ihe budget another $4 billion. In February 1986, the FY 
1986 budget was reduced a further $1 1 billion by the ap- 
plication of Gramm-Rudman five months into the fiscal 
year. With the fiscal year more than half over, Congress 
is still considering a multi-billion dollar bill authorizing the 
obligation of certain of the funds in the appropriation act. 
While the theory of biennial budgeting recommended by 
the Packard Commission Is loudly applauded on TV talk 
shows, the practice of bimonthly budgeting has been qui- 
etly and steadily gaining ground on Capitol Hill. The 
Packard Commission's objective of stability will not be 
realized unless this trend is reversed." 


lion has been quite sueeossrul in moviiiii in this ilircction 
over the last two years. 

I’inally. in order to achieve greater pjograiu stahiliiy. 
the Pentagon imisl resist the templation to iniiiaic pro- 
grams proinaturcly. A weapon sy.sicm is ready to enter 
full-scale dcvclopineni and produetlon allei it has met 
three inajor criteria, i-irst. the program should have 
satisfied all conditions for baselining and the baseline ilscll 
should already exist. Second, the technology must have 
been sufficiently demonstrated lo ensure mminuim risks. 
Third, the baseline imisl include adc(|uatc dollars lo cover 
such risk-reduction features as contimious com|Ktition. ad- 
equate testing, early prodiiclion and logistics planning, and 
a shoit, efficient dcvelopmeiit and piodticlion cycle. 

The Dcpartnicnl of Defense urgently needs to impiovc 
its management of weapon systems ac<|uisilion, and the 
tour steps just outlined will help it do so. The admhrislra- 
(ion has alreatly taken tlic first steps. However, in lighl of 
the significant defense budget crunelies thai arc likely over 
the next few years, ilic department lias reached a critical 
juncture. If it does not fully implement major acquisition 
reforms, prognun instability, stretchouts, atul co.st growths 
will accelerate, and public confidence in tlic department 
will plummet even further. As emphasized above, the so- 
lution lies in an across-the-board commitment to program 
and budget stability on the part of all branches of the 
government. 

The institutional changes discussed in tins article will all 
help a great deal. They include a multiyear budget, long- 


(cim authorization of weapon systems, long-term defense 
plans that arc integrated and fiscally constrained, 
ba.sclining of weapon systems, budget and program co.st 
realism, improved pre-full-scalc devcltipmenl activities, 
reduced managcmcni layers, and increased uuinngcment 
experience and stability. But the principal change has to be 
a clear recognition of the inefficiencies as.sociatcd wiih 
program instability. If the Congress ami DoD truly rciil- 
izetl the potential for dramatic efficiency gains, they would 
execute Ihe cultural change necessary to achieve far 
greater program and budget .stability. Our nation's scciirily 
requires it, and ihe taxpayers deserve it. SMil 
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A group wage incentive system can 
boost performance and cut costs 

By DEBORAH A. MOHR 
JAMES A. RIEDEL 
and 

KENT S. CRAWFORD 

Cost-conscious managers have a friend in Navy researchers, who are 
finding additional money-saving applications for performance-contingent 

reward systems. 


T he cjiiesl l(J improve the prodiiciivity of the federal 
work force continues, and (he governmeni has made 
real progress in this area. Pertbnnancc-bascd reward sys- 
tcni.s arc a notable example, 'flic Navy Personnel Research 
and Development Ccnier has dcmonstraied that this tech- 
nique can indeed motivate individual employees to realize 
their maximum performance potcntittl, and the payoff for 
the Navy has been hand.soinc.'" 

But some jobs succeed or fail on tlic basis of teamwork 
rather than individual effort. Can a pcrfor»nancc-ba.scd re- 
ward system boost group performance as well? To answer 
this question. Navy researchers developed, iniplemenicd, 
and evaluated a group wage incentive system for produc- 
tion workers at the Pearl Harbor Naval Shipyard. The goal 
of the project was to improve efficiency and reduce costs 
without negatively affecting ttdhcreiice to schedules, prod- 
uct quality, or workers’ altitudes toward their jobs. On all 
counts, the project proved a success. 

The Pearl Harbor study was part of a continuing re- 
search program to investigate the effects of wsige incentive 
.systems at Navy industrial facilities. Previously, research- 
ers had evaluated the effects of performstnee -contingent re- 
ward systems involving a variety of civil service empJoy- 


*See E. Chandler Shumate, Steven /.. Dockstader, and Delbert 


CCS, among them, key entry operators, small-purchase 
buyers, and aircraft engine mechanics. Under these .sys- 
tems, employees earned cash bonuses — incciuivc 
awards — for work performed above csltiblislied standartls. 
The more perfurniancc exceeded the standard, tlic hirger 
the bonus. The towards were paid through existing award 
programs and were in addition to employees' btise salary. 
Fuither, iltc bonuses were recurrent, accruing as often us 
performance exceeded standards. 

The Pearl Harbor effort differed front previous projcct.s 
in that nicasincs of group performance provided the basis 
for awards. Shipyard production workers typically work 
together in teams called work gangs. These work gangs 
consist of 10 to 20 employees supervised by one foreman. 
Thus, group rather than individual performance measure.s 
are more appropriate for assessing performance. 

Setting up the system 

Performance efficiency, the productivity measure used 
for this system, was calculated by dividing the manhours 
allowed to complete a work gang’s jobs by the manhours 
actually expended to do the work. Work completed in ex- 
actly the lime allotted to it resulted in a performance effi- 
ciency, also called a performance factor, of 100 percent. If 
a gang completed the same work in less time than al- 
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yanl had alrovuly hccji rouiiiicly collocliiig ihe inputs to 
this measuic. (hai is. manhours allowed and manhours ex- 
pended. Manluuiis allowed are typically based on either 
hi.Moiical data or on ojiyiiiecred standards, Fritir to imple- 
nientadoi^ ol‘ the project, the shii\vaul, wnh help IVom the 
Navy Peisonnel kcseaich and Development Center, cn- 
haiK’ed its iiKinagement iiifoimation system to more accu- 
rately meaMirc pet foi inance cnicieiicy and to provide 
monthly atilomatcd inecnilvo award calculations and con- 
timva! award irackiny.. 

Undei the pcirormancc-coiuiiigcni reward system set up 
at Pearl Harbor, work gangs were eligible for awards 
whenever they saved manhours hy completing their jobs in 
less time thatt die stjinclards allowed. The shipyard shared 
the valvic td‘ iltcsc saved luuns with its civtployecs in the 
roriii ol iiiceiilive jiwards. It distributed the work gang's 
saved lioiirs [o mcnibci.s on the basis ol each worker's con- 
trilxiiion to the gang, that is, his or her portion of the 
gang's total work hours. The sharing rate used during 
testing of the systent was 50 perccitt; the shipyard paid out 
liairofthc cost savings associated with a work gang'.s 
nianlionr .savings to gang members as incentive awards, 
and it i‘ctained the remaining 50 percent. 'I'hc actual value 
of each sttverl hour rcriccicd the employee’s accelerated 
hoialy wage riUc as defined hy the comptroUcr. 

Shop foremen pariicipaicd in a similar incentive system. 
To cnconi'iigo coopcralioii and bctlci coordination, tdl lore- 
men were considered as one group, which was eligible for 
awaiils whenever performance of the entire shop lesuhcd 
in inantumr savings. In addiiUm, to encourage foremen at 
work together to help the shop inijuovc, each foreman re- 
ceived a oiic-tinie bonus of S125 the first time the shop's 
pcrionnance factor exceeded 100 percent. 

Hisiorically, the .shop selected for test of the incemivc 
system had spent many more manhours to coinplcle its 
work than .standards allowed. Since the shipyard did not 
have an extensive mctliods and standards program, this 
discrepancy might have been the result of unrealistic 
.standards rather than poor group performance. Given ex- 
isting standards, few. if any. work gang.s would have 
earned incentives, even though they might have been the 
best perfoimcrs in the shop. Since incentive systems do 
not motivate employees to improve pcrformarice unless 
worker.s believe that the incentive standard is realistic and 
can actually be achieved, shipyard management decided to 
increase the hours allowed by 10 percent for purposes of 
svibscqucnt awartl calculations. TlKicuUer, work gangs ac- 
cnied manhour .savings whenever their adjusted perform- 
ance factors exceeded 100 percent and. likewise, foremen 
earned awards whenever tlie shop’s adjusted performance 
factor exceeded 100 percent. 



and specifying icsponsibilitie.s during the le.st period. The 
shipyard commander designated a senior mililary officer its 
project manager, and a general forcinan within the test 
shop served as system coovdinator. Shipyard tttanagcmcni 
also negotiated an ugrccineni with the local union to per- 
mit the trial to take place and obtained approval from tlic 
iippiopiiate headquarters commands as well. 

Finally, employees and supervisors in the lest shop re- 
ceived training to assure their understanding of the en- 
hanced perfornmnee ineasuremem system and the group 
ineeniive sy.stcin. The 30-minuic sessions for workers cov- 
ered the basic functioning of the system and their rights 
under It. Participation in the program was voluntary; how- 
ever. less than I percent of the employees opted not to 
participate. Additional subjects covered during the liour- 
long session for foremen included steps that foremen 
should take to ensure the accuracy of the performance 
reports. 

Following these preparations, the shipyard implemented 
test of the performance-contingent reward sy.stem in shop 
Tl, the inside machine shop. Shop 31 is one of 17 pvodtic- 
lion shop,s at the shipyard and employs approximately 480 
wage grade employees and 23 foremen assigned to 18 
work gang.s. It was cho.scn as the test site because it is rep- 
resentative of large production sliops at the .shipyard and 
because it is the lead shop on tnany of the shipyard’s im- 
portant work packages. In general, management in shop 
31 was very supportive of the experiment. 
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care in preparing employee lime cards and in correcting la- 
bor rejects. This was a particularly important spinoff be- 
cause labor chtirges arc the major input to the database 
which supports the shipyard’s management Information 
system. Improving the accuracy of information in the 
database in turn improved the shipyard’s ability to set ap- 
propriate customer charges, accurately measure perform- 
-ance atid work status, and plan for future overhauls. 

Similarly, foremen had not usually been reviewing work 
documents and related materials for completeness and ac- 
curacy until the work was ready to be started or had been 
started. As a result, work delays often occurred when the 


foremen found that the documents were inadequate or in- 
correct. Under the incentive system, they began reviewing 
these inntcriaks earlier, and thus the shipyard was able to 
identify and re.soive problems before they resulted in major 
delays. Further, by alciting production support personnel 
such ns planners to these problems, (he shipyard could 
help forestall similar situations on future work packages. 

The incentive system also encouraged managers to 
reallocate production employees in line with fluctuating 
workloads. Previously . inanagers had no .strong incentive 
to transfer excess workers (o areas which had adequate 
w'orkload or to find other jobs for them to do. Shop 3rs 
test program provided the impetus. Management 
transferred employees among the shop’s work gangs, reas- 
signed ihein to other jobs, and loaned them to other shops 
and departments. 'I’hese actions gave shop 31 the opportu- 
nity to improve its performance and also provided the 
shipyard with additional workers in areas where they were 
needed. 

Finally, by tying money to performance, the incentive 
system engendered a climate more conducive to improving 
productivity. Management at the shipyard took steps to 
sustain that momentum by setting up a shipyard-wide 
problem-solving learn to resolve a number of long- 
siantling problems that had proven to be impediments to 
greater efficiency. 


productivity improvement systems in large industrial or- 
ganizations. This success of the test system indicates that 
such issues arc not insurmountable. The e.xperience at 
Pearl Harbor also offers some important insights into deal- 
ing with four specific issues: incentive system design, job 
security, management su|)por(, and system expansion. 

Early on, designers of an incentive system face an im- 
portant deci.sion. Should (hey develop a reward sy.siem 
contingent upon indiviilual or group j)err()rmancc? In the 
case of Pearl Harbor, the choice was relatively easy and 
logical based on analysis of the shipyard’s work settings. 
Implementation of a typical incentive system that used 


measures of individual pcrfoi mance would have been inap- 
propriate and quite possibly dysfunctional. Above nil, 
managers considering a pcrfonnancc-coniingcnt rewnrd 
system should rcaliiie that no standard, olT-ihc-shclf .sys- 
tem exists. Developers must tailor each system to fit the 
organization and its priorities. 

During the design pliase, managers must also specify a 
number of incentive system parameters. The.sc include the 
goal to be rewarded, for example, efficiency, quality, or 
timeliness; the employees eligible for participation; the in- 
centive level, that is, the performance level at which em- 
ployees are eligible to earn aw'ard.s; the shtiring latc, or the 
proportion of cost savings shared with employees; and the 
savings distribution method for sharing saving.s among 
workers. 

Other considerations 

As noted earlier, in the ca.se of Pearl Harbor, the system 
was based on measures of performance efficiency covering 
all the shops’ work, and both production employees and 
foremen were eligible to participate. Further, those respon- 
sible for implementing the system dropped the incetitive 
level to 90 percent because they believed that workers 
would view this level as attainable and thus would be mo- 
tivated toward greater performance improvement. Pearl 


Workers are unlikely to improve their productivity if, by so 
doing, they believe they are working themselves out of a job. 

In deciding whether or not to implement a performance 
improvement program, managers must continually address the 
balance between workload and staffing within the organization 
and must develop means to capitalize on the effects of 
resulting improvement 
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apply al their oiganizaiion. 

Jot) seciiriiy is another critical issue. As inenlioned 
earlier, timing the test at i^earl Harbor, the shipyard expe- 
rieiicciJ a ratlicr significant reduction in workload. This de- 
velopment appeared to preclude perldrmance iinproveiucnt 
until shop 31 was able to balance its workload and slaning 
level. Regardless of the nature of the employment, work- 
ers are unlikely to improve their protluciivity if, by .so 
doing, they believe they arc working themselves out of a 
job. In deciding whether or not to implement a |>erform- 
aiice improvement progrtun, mamigers nuisi contimially 
address the balanee between workload and staffing within 
the organization and must develop means — normal altii- 
llon or increa.sed workloads, for example- -to capitalize on 
the effects of resulting improvement. When shop 3rs 
workload deeliiied, management transferred workers to 
areas tlnn had sufficient work aiul also assigned them to 
facilities maintenance jobs. 

Management’s relationship to the incentive system i.s 
important too. I’hc success of organizational change ef- 
forts such as pcrformtince-contingciu reward systems de- 
pends at letisl in pari on active support from management. 
A liigh degree of commiimoni to the program is ncccssaiy 
before and aflci implementation, commitment involving 
more than just verbal support. Specifically, nianagemem 
must be willing to allocate rcsouiecs to develop, imple- 
ment, and maintain the system. Programmers have to be 
availtiblc to process the data, for instance, and the organi- 
zation’s industrial relations office needs to play an active 
role too. Implementing effective cliangc is difficuli when 
either top management or those expected to implement the 
change arc unsupportivc. 

Finally, the .success of the test in shop 31 raised the is- 
sue of expanding the incentive system. Running such a 
system in just one .shop is not feasible over the long lerni. 
In light of tlie proven cost savings from performance im- 
provement. the only logical step i.s to expand to other 
shops. But managers must carcfuily consider both the 
means and extent of expansion before doing so. During 
expansion, they must lake caic to adapt lire system to other 
sites and to continue to monitor its effectiveness. Manage- 
ment should also consider ways to include production sup- 
port and other indirect workers in a performance- 
contingent reward system. Oplion.s available include 
development of unique systems for support workers, use 
of exi.sting mechanisms such as sustained superior per- 
formance awards, or provisions lliat allow support .staff to 
share in the benefits earned by shops. Testing of such an 


icims or encouraging people to woik naiucr. ai rcari Har- 
bor, the major impact of (he system seems to have been 
encouraging people to work smarter! By linking money 
and pcrfonnancc, the incentive system foiccil botli manag- 
ers and workers to address a number of long-standing im- 
pediments to prodnciivity. In agreeing to iniplcnicnt the 
system, lop management was telling the workforce: "We 
will share productivity improvement savings with you ” In 
response, foremen and workers said: “If you don’t work 
with us to remove impediments to proiluciiviiy. there is no 
way we can improve our pcrfonnancc." 'fhe imporiance of 
lapping this increased interest and enthusiasm for organi- 
zational improvement should tiot he underestimated. 

Through the shop .31 project, the Pearl Harbor shipyaixl 
and the Navy Personnel Research and Development C.'cnlcr 
have demonstrated the fca.sibility and value of a group 
pcrformanec-coniingcnl reward system. It remains for 
other federal managers to determine whether their organi- 
zations can also hcnelii from such systems. The many im- 
portant payoffs that can result from incentive programs are 
clearly worth the investment of time and energy. QfV| J 
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Assessing the risk and return 
of military investments 

By HSIU-KWANG WU 
and 

LIEUTENANT COMMANDER HOLLIS D. ARNOLD, USN 


Defense officials who must choose among weapon systems must come 
to terms with risk on two fronts— cost and effectiveness. Fortunately, a tool 
is available to help make such decisions more rational and objective. 



B ased on ihu I'inancial ponfolio theoiy .set forth more 
than 25 years ago by (larry S. Markowitz, the risk- 
versus-relurn approach to dcci^»ion-(naking enables defense 
managers to consider enccliveness, deviation from effec- 
tiveness, and cost in a .single model. ‘ Using it. analy.sis 
can qiiantiiaiivcfy compare tanks with infantry. Polari.s 
platforms with iiitcrcoitllncaial ballistic missiles, r-20s 
with F'lbs. and. as will be discussed below. TcaciivuicJ 
battleships with aircraft carriers — all Irtrni the perspective 
<)( force effectivcne.ss. Defense planners seem not tt) have 
applied this theory lo military budget decisions before, 
even though the potential for front-line applications in the 
defense .sector is enormous. 

Since the rnid-l960.s. defcn.se officials have based ex- 
penditure decisions largely on systems analysis, a method 
designed to iielp users choose among alternatives that have 
varying costs and benefits. However, the syslcnis analysis 
approach has several .shortcomings, most notably its fail- 
ure lo address risk dirocliy. It treats benefits, or expected 
performance, as firm and fixed once the acquisition deci- 
sion is made. Systems analysi.s does not quantitatively take 
into account the very real possibility that benefits may fall 
short of cxpcctulions. Clearly, defense decision-makers 
need a model or analytical tool they can apply within a 
risk-versu.s-rcium framework. 

Ponfolio theory is a financial doctrine that is in fact ap- 


'Hony S. MnrkowU:. Ponfolio Selection: Kfficienl Diversifi- 
cation of Investments (New York: John Wilev. I959t. 


plicablc lo any tisk-versiis-rclurn dcci.sion, that i.s, lo any 
choice “involving outcomes that cannot be predicted wilh 
complete cciiainiy.’’" In finance, an investor deicrminc.s 
cither through analysi.s or by gut feeling tiie aniouiu of risk 
he Is willing to take for the expected return. A junior offi- 
cer who has jusl saved his first SIO.OOO, for example, may 
be reluctant to gamble on a gci-rich-quick deal, even 
though the potential return is great. He may only be will- 
ing to put his money in a riskle.ss, guaraniccd-relum in- 
vcsinicm .such as a treasury bill.*’ Generally, a con.serva- 
tivc risk offers a conservative rate of return. On the other 
hand, a senior officer who has saved $100,000 might opt 
for a high-risk investment such as oil exploration, in the 
hope of sizable rciutns. His risk may be high, but so loo is 
the possible payoff. As the adage “No pain, no gain" 
applies lo sports, so docs “No risk, no return" apply to in- 
vestments, financial or otherwise. 

An understanding of risk is prerequisite to a discus.sion 
of its application lo military expenditures. Risk is basically 
variation from expected return and can be depicted in a 
simple probability distribution. Pul another way, risk rep- 
resents the investor’s belief regarding probable rate of re- 
turn. If the junior officer is fully confident that his 
$10,0(X) investment will produce $11,000 at a specified 


’Williiim F. Sharp. Portfolio 'fheory an<) Capital Markets (New 
York: McGraw~mn, mO). p.2. 

^Favc value may differ from real value by the factor of inflo- 
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(late, lie perceives no deviation I'loiii the expected rate of 
return, thus no risk. However, the senior officer’s high- 
risk oil-exploration venture may have a significant proba- 
bility of deviation from expected return; nonetheless, the 
senior officer may still hope to, say, double his money. 
But he knows there is a good possibility he will not. 

Conversely — unlike these two officers — some investors 
choose a desired level of expected rciurti and accept the 
associated risk. In eitlicr case, the risk-return relationship 
is a choice made at the discretion of the investor, or, as in 
the discussion below, at the discretion of the defense 
buyer. 

Principles and portfolios 

If the junior officer just mentioned can obtain a 
lO-pcrccnl return from a treasury bill and 12 percent from 
credit union share purchasc.s, he will invest in the latter. 
To not accept the lilghcr return, given tlie same relatively 
low risk, would necessltjite defining investors as irrational. 
(And rationality is assumed, even among the military!) 
What the officer’s decision illustrates is (he dominance 
principle, which states that for any given risk level, the as- 
set wiili the highest expected return is prclcrrecl. Similarly, 
given a desired rate of return, the asset with (he least risk 
is preferred. Or, in anotlier context, if two weapon sys- 
tems have the same survival capability and all factors, in- 
cluding cost, are equal, the dcci.slon-niakcr would choo.se 
the system willi the greater offensive capability. 

Consider the data in Figure I, for example. An investor 


C Figure 1. Two-asset portfolio construction ^ 
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In aciiiality, very few investors or defense decision- 
makers place 111! their funds in a single asset. The junior 
officer may place only $8,000 in the treasury bill and pul 
(he remainder in a liighcr-risk Investment. The senior offi- 
cer may invest only $50,000 in a high-risk proposition and 
piacc the rc.st in treasury bills. In making such allocations. 


Since the mid-1960s, defense officials have based 
expenditure decisions largely on systems analysis. 
However, this approach has several shortcomings, most 
notably its failure to address risk directly. 




would logically invest in asset A rather than B If he de- 
sired a 5-pcrcciu rate of return — asset A, with its lower ex- 
pected risk, dominates asset B. If the same investor were 
willing to accept an expected deviation of 6 percent, he 
would invest in asset D rather than in assets B or C. The 
dominance principle is no more than common .sense ex- 
pressed as a formula.'’ 


^For more nii the (hmiiuincc principle of assets, see James C. 


both officers create portfolios. Likcwi,sc, the Department 
of Defense does not purchase only submarines, only tanks, 
or only fighter aircraft. It constructs a portfolio of diversi- 
fied assets. 

Assume an investor, say the Navy, has fund.s to invest. 
In that case, as Figure I indicates, the service should con- 
sider only assets A and D in a two-asset portfolio. If the 
Navy wishes to diversify, it will put a portion of its funds 
in A, perhaps a carrier, and the rest in D, which might be 
a battleship. Line A-D in Figure 1 represents risk and re- 
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lion of carrier and bauleship groups, will produce the ex- 
pccled ponfolio rate of return ai lower risk than will C, 
which is a force of perhaps 15 destroyers. Thus, the domi- 
nance principle applies to portfolio assets just as it docs to 
individual assets. Economists refer to dominant portfolios 
as efficient becau.se they provide either higher returns for 
equal risk or lower risk for equal returns. 

The chosen portlbUo (represented by a point on the lo- 
cus AD in figure 1) reHccl.s the distribution of investment 
funds among individual assets. The locus of eflicienl port- 
folios us called the efficient frontier. What is iinportani to 
note is that the locus AD represents an infinite number of 
efficient portfolios which consist of various combinations 
of assets A and D. 

Markowitz, himself rccogni/.ed that not all financial as- 
sets rise and fall in value at the same rale. In other words, 
a change in the value of one asset does not nece.ssarily 
trigger an identical change in another — assets are not per- 
fectly, ptisiilvely correlated, for example, if oil industry 
workers go on a prolonged strike, the value of oil .slock 
will likely fall as investors, foreseeing a decline in com- 
pany profits, sell their slock. This dumping, which is sim- 
ply an effect of supply and demand, lowers tlic price per 
share. But what happens to the price of related stocks? 
Shares in companies which construct oil platforms may 
al.so decline us the demand (or new drilling sites recedes, 
but the dip probably will not directly parallel the drop in 
oil .stock prices. Although the two stock values move in 
the same downward direction, the correlation is not one- 
tor-one. By applying Markowitz’s methodology for quan- 
tifying the related mtwemem between assets, defense man- 
agers can calculate and integrate asset correlations for 
weapon systems into the risk factor of portfolios. 

In light of this positive, but less-ihan-pcrfcct conelation 
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iation at locus AJD. Because most financial asset correla- 
tions are less than 1 but greater than 0, the efficient Iron- 
tier of portfoJio.s usually lie.s somewhere within the eHip.se 
AJDKA. In short, the efficient frontier is convex to the Y 
axis. 

Thus, one can normally decrease risk by combining as- 
sets having Je.ss tJian perfectly, positively conclatod bene- 
fits. Intuition alone would suggest that the risk factor asso- 
ciated with a portfolio consisting of an anlisubmavinc 
warfare aircraft and a nuclear attack subinarine is far 
.smaller than that of one consisting of two nuclear attack 
submarines. More simply slated, the asset combination ol 
an antisubmarine warfare aircraft and a nuclear attack sub- 
marine ha.s a greater chance of detecting an enemy subma- 
rine than do two attack submarines. 

The graph in Figure 3 depicts a hypothetical set of typi- 
cal inve.stment opportunities. The area defined by ADHA 
represents the feasible set of investment opportunities, and 
AD represents the efficient set of portfolio 
opportunities — that i.s, the efficient frontier. Once the effi- 
cient frontier has been determined, portfolio .selection be- 
come.s a matter of personal choice. Point A in Figure 3 
might represent a conservative portfolio, and point D 
might be the holdings of an aggressive investor. The 
choice along the efficient frontier is a reflection of the in- 
vestor’s utility function, that is, his atliiudc toward trading 
off risk lor return . 

Complications 

The predominant shortcoming of military operations re- 
.search today is the lack of a standard criterion or mea.surc 
for u.se throughout the decision-making process. In mili- 
tary acquisition, for instance, decision-makers use variou.s 


Recent media attention to the reactivation of four naval 
battleships warrants specific comment. Results of our 
study indicate that, from the point of view of risk and 
return, battfeship groups are more efficient than carrier 
groups because of cost considerations. 




between most assets, one can logically conclude and in 
fact prove mathematically that the true locus AD is not lin- 
ear. Applying Markowitz's mathematical framework, a 
decision-maker can construct Figure 2, which shows the 
extreme of correlations; locus AKD i.s perfectly, positively 
correlated (-f-1), and locus AED is perfectly, negatively 


criteria related to the content of the problem. Thus, if a 
service is buying replacement tires for bomber aircraft, its 
criteria may include pounds-per-square-inch inflation capa- 
bility, anti-skid capability, and weight sustainability. For a 
study of nhernative bomber forces, the criteria may be 
pounds of ordnance delivered per hour, cnerny-lcrritory 




penetration success, and survivability after payload deliv- 
ery. In evaluating strategic weapon alternatives, olTIclals 
may consider survivability after enemy attack, electronic 
jamming capability, and ability to abort. Different criteria 
apply in each instance. 'I’wo researchers. Bernard 
Koopinnn and Charles J. Hitch, recognized this 
nonstandardization and its attendant problems even before 
operations research became widespread within the Depart- 
ment of Defense.-' 

'Fhongli historical methodology ha.s provided a frame- 
work within which defense managers can organize deci- 
sions. the process still lack.s a standard criterion for tran- 
scciuling the various levels of military actitiisition 
decision-making. The inability to aggregate multilevel cri- 
teria leads to vagueness and increased subjectivity, and the 
Department of Defense is in fact no closer to having a 
standardized measure of military worth now than in the 
1950s. Yet standardized compari.son melhotls arc clearly 
necessary to ensure selection of the most cfficietu systems. 

Unfortunately, defense strategists perceive current ijuan- 
titative procedures of military valuation as an obstacle to 
effective judgment. Today, dcci.sion-niakcrs plead their 
ease before Congress using operations research-developed 


^Bernard D. Koopmon. "Fallacies In Operations Research," 
Operations Research, August 1956, pp. 422-430; Charles J. 
Hitch, "Economics and Military Operations Research." Review 
of Econoinic.s and Statistics, Aiigasi 1958, p. 200. 



data that do include surrogates for return compnrison.s. 
However, they cannot quaiuifiably combine individual 
weapon system performance indexes under the iimbrellti of 
operations research. At this point, therefore, defense 
declsioii-tnakcrs arc forced to rely on subjective arguments 
to support their hardware ac(|uisUion requests. Mtinagcr.s 
and analy.sis well-versed in defense matier.s fully |■cspecl 
these because the laiionalc offered has solid groiiiuling in 
the realm of experience. But the audience hearing the plea 
is demanding more. A process that aggregates individuii! 
risk-Jiiul-rcturn indexes can give defense managers ti credi- 
ble basis on which to make and defend tlccisions. 

Risk and return 

Return in the world of finttnee is the percent change in 
the value of an Investor's dollar over .some .specified time, 
and the return on investments in weapon systems should 
be equally quantifiable. Weapon .system effectiveness and 
cost are two variables that warrant inclusion in any meas- 
ure of return on the military dollar. 1 o measure the first of 
these, effectiveness, analy.sts take a sample (if weapon per- 
formance. For instance, 95 airciafl kills out of 100 at- 
tempts by ground-to-uir missiles would ecjuaie to an ex- 
pected effectiveness of 95 percent, 'rradllionally, analy.sts 
have combined both variables in a measure that defines ef- 
ficiency as expected effectiveness divided by expected 
cost. In this equation, expected effectiveness i.s a dimen- 
sionless scale of destruction capability. 
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the slope of a line that bej-'ins ai ilie point of origin anil 
[)asst“.s Ihroiigh a data point in llic plane. !'or example, lei 
weapons A tiiuj B htivc efi'eetivcnc.ss nieasitre.s of 90 and 
80 peiccnt, respectively. H caeli weapon costs .$15. Ihen 
the ellicieiiey of weapon A (SI .‘^.50) is ereaiei ihtiii lhai of 
weapon B (SI2.00>. 

Bflieiency ctiii .serve as the measure (or nitc of return on 
military invesimeni.s. riie cl’(ectlveness variable in iheeffi- 
cicney etjuatloii includes elements such as |•eiiabll^u^ tlc- 
siruclive effectiveness, and dependability, which are of 
primary concern to military stvuicjiisls. The eijuation also 
takes into accoiiiri the cost variable, which is the primary 
concern of many members of Cirngress. No olher variables 
have as much informational content tis do effectiveness 
and co.st. Offering both siniplieiiy and inehisivcness. effi- 
ciency is highly desirable as a inetisurc of expected mili- 
tary rate of return. 

Risk in a military context can be defined a.s deviation 
from expected return, just as it is in traditional financial 
theory. Analysts cun depict this deviation in a probnbility- 
(li.stribuiion framework developed from sampling data. The 
iradiiional risk-asscssnicni mindset regards an asset which 
detects incoming missiles a.s a key factor affecting the ex- 
pected .siirvjviibility of U.S forces. But this perspective i.s 
invalid in the context of portfolio application. A more ap- 
proprhile analysis considers that (he asset has tm expected 
performance index, say a 90-pcrccm effectiveness level, 
and that the risk measure is the deviation fmm that ex- 
pected level of pcrforntimcc. The definition of exirected re- 
turn delCTmines the meaning of risk, By itself, risk has no 
significance. 

To determine probability distributions for rates of return 
on military inve.stmenl.s, analy.sis build a framework based 
on individual weapon system test rcsuli.s. Test results on 
tonnage of ordnance delivered per liour, for example, arc 
objective and aiialyst.s can display muiiiple results in a 
probability distribution .space. This same framework is ap- 
plicable to aircraft and missile kills, detection of enemy 
•subintirinc.s, and radar detection of enemy aircraft and mis- 
.siles. All of thc.se eriteria relate to the defensive and offen- 
sive abilities of carrier and baltlc.ship groups. 

A military effectiveness index 

The technique for aggregating individual weapon system 
performance into a total expected effectiveness 
measure — a military effectiveness index— -is statistically 
simple. For each of the weapon systems mentioned above, 
analysts can use the measure of effectiveness to calculate 
an average value of performance. They base these cnicula- 
(ioris on .samples from either the real world or simulalions. 



In a fleet exercise, for example, deleting out of 100 en- 
emy submarine peneiraiion attempts indicates an effective- 
ness of 85 percent. Similar data collection in the other 
three categories produces parallel quanlitalive values. 

Using staiisticnily correct methodology, analysts next 
combine these individual performance measures, which 
arc in fact individual weapon system effectiveness indexes 
presented within a context of probability distribution. The 
result is a single, aggregate index of expected weapon cf- 
fetiiveness. The analy.sis can develop possible deviations 
from it and expre.ss them in terms of either standard devia- 
tion or .square variance. 

As Figure 4 show.s, the carrier-versiis-baillcship analysis 
yields no trade-off similar to the financial return-and-ri.sk 
iradc-ofT. The decision-maker will always opt for a carrier 
group because of its greater expected effectiveness and 
lower expected deviation from that effectiveness. The 
missing clement is cost, which decision-makers can incor- 
porate by using the efficiency equation discussed above. 
'ITiey will thereby obtain a performance measure tempered 
by dollars — an efficiency index. Likewise, by tempering 
the variance of the effectiveness measure, they can obtain 
a risk index. 

Using the expected effectiveness data contained in Fig- 
ure 4, the cost data in Figure 5, and the efficiency equa- 
tion. an analyst can express the rate of return on dollars in- 
vested in a carrier group and in a battleship group as 
follows. For the former, an expected effectiveness of 
0.845 divided by an expected co.st of $13,733 yields a 


Figure 5. The procurement cost of typical carrier and battleship groups 


1 NUCLEAR-POWERED AIRCRAFT CARRIER 


1 BATTLESHIP 


2 destroyers equipped with guided rnisslles 
( $1,600 

3 all-purpose destroyers 

1 $1,500 

2 nuclear-powered attack submarines 

$l'[400 

1 fast-attack combat support ship 


3 destroyers equipped with guided missiles 


Millions of 
dOllBfS 


3 all purpose destroyers 



2 nuclear-powered attack submarines 


1 fast-attack combat support ship 


1 fleet oiler 


I $1,140 1 

1 ammunit ion support ship 

I $45^ 


24 F-14S, 24 F/A-t8s, and 10 A 6s 


16 anti-subm arine warfare aircraft 

I 


1 2 general-purpose aircraft 
I $6391 



6.5>pcrccfi( fVKe (il tcftirn. Fof flic latter, flic variables arc 
0.743 and $6,750, and the resulting rate of rclurii is 1 1.01 
percent. 

Just as ctTicic’iiey ecjiials effcciivencss divided by cost, 
so too the varitinec of llic cfriciency c(iual.s (he varicince of 
the crfeclivencss diviilcd by cost. Because the cITectivc- 
ness nicasurenient i.s on a scale of dolUus. conliiuiity de- 
mands that the risk vtii iabic be on the same scale. There- 
fore tltc scaled risk vtiriablc is equal to ilic effcetivciicss 
measure divided by llic cost stittarcd. Given this infonna- 
lion, an analyst can work tlirough the calculations below to 
arrive at the scaled variance and standard deviation from 
the expected rate of return on the invesimenis just de- 
scribed; Figure 6 plots the rc.siilts. 

In the case of the carrier group’s effectiveness, the 
scaled variance equals 0.074 divided by 13.733 squared, 
or 0.004; the scaled slandaid deviation i.s simply the .scaled 
variance raised to the 0.5 power, or 0.02. (hat is, 2 per- 
cent. Tlic calculations are the same for the battleshin 
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According to itiQ authors, reactivation of a baftieship—a once-in-a- 
lifetime opportunity-costs about S450 million, one oighih ol the 
price of an aircraft carrier. Thus, hattlsshtp groups are more effi- 
cient than carrier groups from the point of viow of risk versus 
return 


In keeping vviih (he inidilionai fin.inciitl mcihoilology 
presenicd earlier, a (Jel'ense manager can construct a two- 
asscl ponfolio that consists of botli canier and battleship 
groups. As before, the proponion of funds placed in each 
asset dictales ihc specific point at which the portfolio falls 
on tlte carricv-batileship locu.s. And, as m the realm of fi- 
nance. the locos is convex and mailiemaiically provable. 
Likewise, a propoitionaliiy of invesiiiieiil in both a.sseis 
produces a point along the locus that rcprcsciits a com- 
bined portfolio and associated risk. 

Assume, for example, that a dccision-niaker allocate.s 
funds in order to acquire (he mixed force .shown in Figure 
6 (p. 23). In developing this tnixed force, the official ci- 
ther sets ti desired level of effectiveness or a liinii on the 
level of risk he is willing lo take. The entire process is 


highly qiuimiriablc. and this quiiniificalion enables ilic 
ilccision-makcr to present definitive numbers to Qingmss 
atid other futwhng unilUHities. 

Moreover, given the set of efficient portfolios, defcn.se 
officials can make a choice based on their predisposition 
toward risk and return. Theoretically, this choice wilt re- 
flect the collective attitude of society. Society, or .society’s 
conscience, might place a low acceptable limit on the rate 
of return expected from military investment, implying a 
desire for a small defen.se budget regardless of the risk fac- 
tor. Conversely, society might demand a low level of risk 
at the expen.se of u lower expected rate of return, thus im* 
plymg its desire for a large defense budget. Normally, so- 
ciety allows a surrogate, the Congrc.ss or the president, to 
choose the nation’s weaponry portfolio. 

Recent media attention to the reactivation of four naval 
baillcship.s warrants specific comment. Results of our 
study indicate that, from tlie point of view (d‘ risk and re- 
turn. battleship groups arc more efficient Chan carrier 
groups because of co.si considerations. The reactivation of 
a battle.ship costs about $430 million; the price of an air- 
craft carrier is about S3. 5 billion. But reactivation has of- 





forcd a oncc-in-a-lifeiime opporuinity. Certainly, ihe cost 
of c<n?.struc(ini’ a battleship from the keel up. at .specifica- 
tions equal to those of the reactivated ships, would he 
prohibitive. 

Tlic nieihodology discussed here is not intended to sup- 
phinl die scenario approach to defense decislon-niaking. 
Nor is it meant to downplay the importance of subjective 
input from experienced military and civilian officials. It is 
simply an additional tool to liclp defense dccision-inakcns 
josiify budgci.s and mea.sure cffcclivenc.s.s. 

Quaniilication of military needs and weapon system ef- 
fectiveness will always he a sensitive issue. But the risk- 
versus-return aiiproach should at least help reduce the his- 
torical distrust between resource analysis and military 
strategists. It is a methodology that represents tlie first at- 
tempt to apply Markowitz’s financial theory to defense 
decision-making, and it gives the military manager an op- 
portunity to consider effectiveness, deviation from effec- 
tiveness. and cost in a single model. Defense officials can 
use it to determine objectively the most efficient weapon 
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vcrscly, given any level of efficiency demanded, the 
imKiel will enable offieials to determine llic bc.sl po.ssihle 
level of risk at that junction of cffecliveness and cost. 
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In search of excellence: 
a military perspective 

By BRIGADIER GENERAL JAMES D. KELLIM, USAF 

and 

TIMOTHY R. KECK 

As one Air Force activity recently discovered, defense managers can learn 
some valuable lessons from America’s best-run companies, 
among them that people have to be allowed to achieve. 


F ew recent developments in orgjinizattonal theory have 
had more impact than Thomas J. Peters and Robert H. 
Wiilermim’.s In Search of Excellence: Lessons i'rom 
Sest-Riin Coniininics.' This book, and a televi- 
sion trcutmcni of it. have sent managers thronghonl corpo- 
laie America scurrying to incoiporulc the practices of the 
be.si-nin companies into their own operations. 

The potential benefits arc impressive. They -include in- 
creased productivity, improved quality, and reduced |icr- 
sonnel uirnovcr. lo cite just a tew. Such benefits can spell 
the difference between profit and loss and help explain 
why the book became a best seller. However, some ana- 
lysts doubt that the lessons contained in Peters and Water- 
man's assessment of American industry arc directly appli- 
cable to the military. In iheir view, the absence of a profit 
motive deprives the tnililary of the necessary enforcement 
mechanism. 

Yet many of the (rails common to the best-run 
companies relate to (he way they treat their people, and 
generally, members of private and public sector organiza- 


'Thoiuas J. Peieis ami Rohcii H. tnon. In Search of Ex- 
ccllctice: Lcsson.s from America’s Best-Run Companies 
York: Harper Ron-, I9H2). Recciuly published on the some 
subject are Craif{ R. Hickiitaii and Michael A. SUi-o. Creating 
E.xcellencc: Managing Corporate Culiiirc, Strategy, and Change 


lions face similar d:iy-io-day challenges in this area. ^ 
rcfcicncc to profit or loss is necessary in order lo appfcc 
ate the value of sound oigani/aiional comiminicalioii 4ii 
the jmponanee of recognizing outstanding pcrformsuiC' 
encouraging individual growth, and merging indivklu 
with corporate goals so that an ovgattt/.alion can realize i 
long-tcnn objectives. The authors stress those fundainei 
tal.s throiighom In Search of f.xceHcncc, and wc hclicv 
they apply lo virtually all orgaiiizalion.s, including t h 
military. 

The services’ mission — safeguarding the pctice anti se 
curity of the country — is so iinpoitant that any source v 
help in motivating people to do their jobs better deserve 
serious attention. Ba.sed on results of a two-year trial pr<3 
gram in which one Air Force activity applied the concept 
SCI forth in In Search of Excellence, we arc convinced tli£t 
the potential for tangible, documentable improvemcn 
throughout DoD is enormous. 

The excellent company 

When the military applies lessons learned from the pri- 
vate sector to a defense environment, the fit is probab(> 
less than exact. What defense nutnagers need as a starting 
point is a compo.sitc model of an “excellent company.” as 
defined by Peters and Waterman, inespective of the protl- 


“giDs^; ovcicoinnutiiicaiion, ’’ which convey the message 
ihousamls ol' nines in ihou.sanils o)' lilllc ways, iinlil the 
toinjiany's goals and values become inseparable I'roni llie 
process of dcn'ng business. 

The cxcellcm company's organizational slruciure is 
flexible and fluid, and it consists of as few levels of inan- 
agemem as necessary 'Die firm is able to split off individ- 
uals or gioiips to work finite projects and can al>olish or 
acki organizational elements while still retaining the viabil- 
ity of the general structure. Despite this flexibility, the ex- 
cellent company continuously evaluates its struclmc in the 
context of the organization’s overall objective. Addilioii- 
ally. it docs not diversify <ind broaden its mission to the 
extent that the organization cannot meet its basic 
cxnnmitments. 

The e.xcclleni company lives customer .service. So ini- 
porlant is this one fttcet Ihtti it becomes the lifeblood of die 
organization. The company seeks out, listens to, and anti- 
lyzes customers; it is rigorously intent on meeting ciLsloin- 
ers’ needs and providing them with products and services 
of imiforinly high (|uality. 

A "pcopJe orienttdion” i.s the cornersume of the excel- 
lent company’s manugcmetii philosophy. It achieves ami 
nminliiins product quality through its people; the firm re- 
spects its employees and demands their best. Uxccllcnl 
companies encourage autonomy, creativity, risk-taking, 
.shtiring, ml triumph, and they dose the loop with a vigor- 
ous and highly visible reward system. Managers in such 
firms actively relate to their employees. They often prac- 
tice managemcm-by-wandciing-aroiind, but paradoxically, 
as management becomes more involved with employees, 
individual workcr.s gain more job rc.sponsibility an<l 
atitonomy. 

The theoretical consequence of this people-centered ap- 
proach is somewhat abstract, but it i.s iniporttmt. The ex- 
cellent company looks at the need for self-actualization as 
<} prescriptive formula, not merely ti .stage certain individu- 
als reach. In odier words, the company has an obligation 
to create an environment which encourages employees to 
realize (heir full potential. Work is not simply a means to 
an end in such an organization, but a vehicle through 
which human beings can bring to fruition their very bc.s( 
and most human qualities. In short, by providing a crea- 
tive outlet for its employees, the excellent company har- 
nesses (he many skills and talents individuals bring to their 
work situation. Company performance, that is, production, 
service, and profit, reflect.? the actualization of the.se hu- 
man assets. 

Can this model serve as a guide and barometer in a mili- 


atives illustrate that a military organization can indeed 
fa.sliion a mission approacii which incorpoiale.s .seveial of 
the predomliuint principles delineated by Peters and 
Waterman. 

The Air Rc.sctvc Personnel Center employs some 700 
DoD civilians and approximately 175 military personnel, 
ll provides adininistralivc .suppoit for the mobilizalion of 
Air Reserve forces In the event of war or national emer- 
gency. In peacetime, it pcrlbrms the many personnel ad- 
ministration services rc(]uircd by 2.50.000 members of the 
Air Force Reserve and Air National Guard. On the cen- 
ter’s payroll arc {xinsoiine) icchnician.s and clcrk.s, micro- 
film s|>ccia!tst.s, (lualily assurance analysts, coinputcr pro- 
grammers. aiul training specialists. Much of the work is 
typical of that done in automatetl office environments in 
the private sector. 

Redressing "horror stories" 

In spring I0K3. the center was experiencing some sig- 
nificant pioblcins. During field visits, .siaffeis often heard 
im.soliciied “horror .sloric.s" from di.ssati.sficd cu.siomcr.s, 
who comphuneti that service was imliffcrciu, slow, and 
unresponsive to their need.s and that quality was 
unreliable. Nor was this perteplion unfounded. For exam- 
ple. the average time tt) process reservist tour orders — a 
ba.dcally routine la.sk — exceeded four weeks, and during 
workload peaks, it often look six weeks or longer, In 10 
percent of the ca.scs, the reservist had completed the tour 
before he or .she received orders authorizing it. Moreover, 
the net accuracy of all center iiimsaciions, as measured by 
acceptance by automated sy.stcm.s and rcqiic.sl.s for change 
Ol correction, hovered around 85 percent. Clearly, im- 
provement was needed. 

To cope with these and similar situations, analysts con- 
ducted a top-io-bollom evnlualion of all factors bearing on 
mission peifonnancc. A review of institulional factors in- 
dicated that physical conditions were not to blame. The fa- 
cility was new and pleasant, and equipment and manning 
levels were generally in line with Air Force standards. 
Nonetliclcss, a severe morale problem was evident and its 
correction became a project of highest priority. 

Senior-level management realized it had to identify and 
quantify problems that employees perceived as hindrances 
to doing their jobs better. At command request, therefore, 
the Air Force Leadership and Management Development 
Center surveyed the work fotce and identified .several no- 
table deficiencies— ineffective organizational communica- 
tion, particularly through the vertical channel, and a wide- 
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perfom^ance was no\ vewarded, ll\at the promotion system 
was unfair, and that job training was adequate. 

To address these problems, the center l<jok an approach 
anchored in three premises common to intiny fiuns Peters 
and Waterman examined. The first is the belief ihai people 
are an organization’s most important resource and that 
managenieni must tirelessly tonimunicnie this message to 
them. The second is that people want and indeed desper- 
ately need to know that what they arc doing is imporUinl; 
they must be aware of their own importance in gelling Ihe 
job done. The third holds that people liavc lo be allowed 
to achieve and. just as important, must be recognized for 
doing their jobs well. In essence, this value set is "produc- 
tivity through people,” and pulling it into practice became 
the center's foremost objective. 

The first .step was lo detine and coinmumcaie lo em- 
ployees the importance of the cenier'.s mission: as a vehi- 
cle for doing so, munagemenl used traditional methods of 
organizational communication. Discussions during senior 
staff meetings were vital to management’s understanding 
and acceptance of Ihe approach. The commander's callv a 
monthly gathering of all military and civilian personnel, 
was the primary mean.s lor informing workers ahoiii pos.si- 
ble ihreal.s to national security and die center's role in pro- 
tecting it. Senior managers reminded employees thal mobi- 
lization of all Air Reserve asseis would aintost tloublc the 
.size of the Air Force; given the center's involvement in 
nearly every phase of mobili/aiion, it.s mission perlonn- 
ance would therefore be critical to the servicc’.s emergency 
capability. Simply stated, the message was: "If wc do our 
job right, we can help the country be so strong militarily 
that aggressors will be deterred." 

Admittedly, it was a .simpliHed argumcni. hut one ihnt 
management could defend and one that it reiterated at ev- 
ery opportunity. At staff ineeiings and award and promo- 
tion ceremonies, in internal publications and external 
briefings, managers relentlessly drove home the precept 
that center personnel are important because svhai they do is 
important. And when the "importance of the cenier'* be- 
came the butt of inside jokes, management dirl not reduce 
the emphasis, for the banter .signaled Ihat the desired 
awareness had permeated all organizational Icvcl.s and 
could be built upon. 

Foniia! contacts are not enough, however; they arc too 
infrequent ;ind too impersonal. The center needed addi- 
tional measures, and c()n.scquenily the conimnnder encour- 
.iged managers to get out into the workplace and deliver 
the message persmially. a technique sometimes referred to 
as management by "wandering around." The purpose of 
these informal, unannounced visits was to make contact 
with the workers. In an effort to promote the practice, the 
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level. 

Also, the stuff published an Air Reserve I’eisonnel Cen- 
ter infornvation briKhiire for visitors, newcomers, and em- 
ployees. As the following |)tissage from the imrodiiction 
indicates, the booklet liighlighteci the orgaiii/alion's belief 
in the importance of its mission ami its people; 

“W'f believe ihoi ihe Air Reserve Rersi'nnfl Center 
is a fine fflace fo work. Wc believe icc have cm md\s- 
penscihle role in tmr /uifioiicil clefense. U'c also be- 
lieve in ihe cu/xiciiy cind williniiness <>l people to 
achieve, you will finil ns willing lo lislen to yon. Yon 
will Jind us consiontly on the lookout fn- ideas— from 
whatever eorner and level— to help ns do onr jobs 
heller and sappori onr people belter. As on em- 
ployee of the center, yon are our niosi valuable le- 
source. You are also ihe meinber <>[ a proud icnin 
dedicated lo excellence." 

Thi.s approach was new to many employees, and they 
were somewhat wtiry at first. Management htid to perse- 
vere because workers, shilling in the hciiltliy skeptici.sin 
common to any organization, were accustomed lo the in- 
troduction of new programs and idca-s tltal soon fizzled, 
faded, and were forgotten. Six months passed before peo- 
ple began to believe in management’s sincerity and re- 
spond accordingly, as evidenced by inputs to the com- 
mander’s qucstion-aiid-answer program, feedback from 
commander’s calls, and increased participation in the Air 
[•'orcc suggestion progiani. 

Awards and training 

A major factor in the .success of Ihe management im- 
provement program was the center’s insistence on 
translating executive pronouncements into observable, 
measurable, and practical Jiction. 'fhc orgaui/.iuion vigor- 
ously applied this principle lo the employee recognition 
and training program, which .supervisors and employees 
alike had identified in the survey as needing improvement. 

First, managenieni encouraged siipcrvi.sor.s to increase 
the quality and quantity of the informal recognition given 
lo employees. Most frequently, this took the form of ver- 
bal compliments at the work station in front of the employ- 
ee’s |>cers. Many siijicrvisors expanded on this practice by 
citing examples of good work and giving slightly more 
formal recognition in sublevel staff inceiings. 

Of course, some managers and supervisors were more 
enthusiastic and willing to embrace the new approach than 
others. To broaden acceptance and set an example, manag- 
ers recognized promotions lo supervisory positions, letters 
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achievements ihiring weekly stall incelings. fiaclt gatiier- 
ing represented an oppniuiniiy to express apprccijition lor 
good performance and spotlight the iinporlanec of individ- 
uals anti their coniribntion to the mission. 

Miinageincnl also greatly increased cttipha.sis on tangi- 
ble awards during fiscal year 1984. In effect, this enabled 
senior leadership to “put its money where its nuniih was" 
and reinforced its .seriousness anti sincerity in establishing 
the policy. The intent was not to hand out awards like 
candy stiinples, but rather to fairly recognize the majority 
of hardworking employees, perhaps 75 percent to 80 per- 
cent, who.se efforts made the organization function. Senior 
munagenicnl doiibletl the money set aside for cash awards 
and subscQuenilv made it avaihibic to diremors for disiti- 


The augmented awards butigel resulted in roughly a iwo- 
Ibltl increase in the number of awardees. Uoth the program 
atitl the award recipients received prominent attention at 
commander’s calls and .staff meetings 

111 addition, the center implemented a civilian employee 
recognition program which paralleled the airiiuin and non- 
coimni.s.sioiicd officer of the <|uartcr and year programs. 
This long-overdue initiative helped change civilian work- 
ers’ long-standing perception that they were second-class 
employees. Forms of recognition were varied and signili- 
caiit: permanent insciiption of winners’ names in a lobby 
display, a personalized command plaque, a S50 cash 
award from the coniniandcr’s special morale and welfare 
ftiiui, and perliap.s most coveted of all. 90day.s of reserved 
parking for tlic quarterly winners and a year of reserved 
parking for the annual winners, 

llic response to these initiatives was overwhelmingly 
positive. The increase in informal recognition and the 
greatly expanded formal awards and recognition program 
let workers know that management was .seiUnis about en- 
coumging and rewnrding cxcclleticc in the workplace. A.s 
a result, the work atmosphere at the center improved, ns 
did internal commiinicatiuii. lispccially gralifying was a 
200-perccni increase in participation in the commander's 
qucslion-find-answer program. Previously, most siibmis- 
.sions had been minor coinpluints, but as the new approneh 
look hold, the lone and content changed. Complaints be- 
gan to be phni.scJ in icnn.s of “.since you finally fixed thi.s, 
how ahoiu fixing that.’’ A steadily increasing number of 
submissions complained or askc<l about nothing; they sim- 
ply said “thanks. ’’ And most importantly, productivity be- 
gan to inciciisc. 

The center’s increased investment in training hud one 
overriding justification: people had to have proper training 
if iiiajiagcinciil expected ilicin to find belter ways lo do 
their jobs. But motivation w-as also an important coiisidcr- 
alion; the investment in people’s skills bolstered the per- 
ception (hat managciuent W'as committed to (lie prognim 
and to the employees. 

Tlic center expanded its forinid training program in sev- 
eral ways. For example, it established an office to identify 
training needs and assist with on-the-job and other iraitiing 
IJiograms. In addition, FY 1984 saw a 40-pcrcent increase 
in outlays for classroom training either sponsored by the 
Office ol‘ Personnel Management or delivered by private 
consiiliiints. The center also used in-house resources to de- 
velop a number of training programs, the most signil'icant 
of w'hich was a three-day cour.se for new supervisors. It af- 
forded management an opportunity to introduce new .su- 
pervisors to the center’s people-centered management phi- 
losonhv and to the nractical skills iliev would need lo 



Oua//ry through employee involvement 

Overall, the eeiuer’s people-oriented inanagcmeiu ap- 
pioacli sought to integrate rccognilioti, awards, training, 
cind other morale and motivational initiatives into a cone- 
sponding improvement in customer service and product 
quality. Like most organizations, the center iradilionally 
had rnainiamed a qutilily control function to ferret oul in- 
adeqiicitc performance and provide justification for reme- 
dial action. And first-line supervisors as well a.s employees 
perceived its role ir just that wjiy. 'fhevefore. management 
redirected the quality control function to emphasize identi- 
fication and leinforceiiient of sound performance and care- 
ful documentation of improvement. 

As in the case of other aspects of the total ptogiam, the 
center phased in this initiative. The first step wa.s to mir- 
turc support for the new thrust within the senior staff. This 
was iicconi()lis]ied lltrtmgh a detailed presentation on what 
die revised approacli to quality control was expected \o 
achieve and the action that would be taken to implement 

It. 

The second step was to ensure that the work force was 
aware of this emphasis on quality and management’s ap- 
proach to achieving it. Consequently, management 
launched a campaign to publicize exceptional organiza- 
tional tichievcincnts throughout me center The most 
popular form of publicity were building-wide public- 
address announcements citing brniiches or divisions that 
had exceeded established quality levels. Officials printed 
titese announcements in iltc commander's call newsletter 
and posted them on bulletin boards as well. In addition, 
copic.s of all laudatory letters from activities outside the 
center were promincnily displayed on bulletin boards. By 
the end of l-Y 19115 and concurrent with the expansion of 
the "management assistance" approach to quality a.ssur- 
ance, all of the center’s line organization.s had imple- 
mented quality assurance programs iliat featured regular 
reporting and formal rccognilton for work well done. 

As management increasingly shifted Its focus toward 
improving the center’s quality of service, it became ex- 
tremely important that the employees felt they were part of 
the team, part of the proce.ss, and individually and collec- 
tively involved in the business. To reinforce this percep- 
tion, management encouraged the formation of task forces 
and working groups within and among individual offices 
and directorates. Pre.sently, members of these ad hoc 
groups arc addressing some of the center’.s most significant 
technological, legislative, and mission-oriented issues. 

One such group is doing the legwork to prepare for the 
prospective enactment of the Reserve Oflicer Promotion 


the mission of the Air Reserve Personnel Center The task 
force, which comprises three at-largc members and one 
member from each directorate, is examining all facets (d 
the act. iilentifying provisions that need iiiievpicuuion ot 
clarification, and determining what steps the center miisl 
take to ensure smooth implementation of the law. 

Another example is the human icsoiirces committee. 
Made up of about 20 volunteers seleeied proportionally 
from each directorate, it represents a cross section ol the 
center’s nonmanagcmeni work force, riie cominiiicc’s 
charter is intentionally broad: ilic group is to surface and 
address issues involving the work environment, morale, 
mission elTectivcncss. and coirmuinicaiion, and it is to 
bring these matters, ideas, and proposed solutions directly 
to the commander. The danger, of course, is that employ- 
ees will view sucli an effort as another "piojccl of the 
month" idea or. conversely, that managers will go under- 
ground to torpedo its effectiveness. :is often liappcns (o 
quality circles. - 

In light of the center’s organizational climate, however, 
flic risk .seemed worth taking since it could yield signifi- 
cant payoffs. Specifically, it cmikl increase employee in- 
volvemeiu in effecting mission and environmental im- 
provcmenf.s. promote a creative problem-solving 
atmosphere, and. just as important as any tangible initiii- 
live, provide additional evidence of munagement’s re.spccl 
for and appreciation of employees and their tremendous 
contribution to the mission. 

The payoff 

As expected, it look time for the changes to produce 
measurable re.sults. P.mployecs did not overcome their 
negative feelings quickly, but alter six months, significant 
improvement was evident. For example, un.soliciicd letters 
of appreciation, .so rare in the pa.st, began airiving. They 
cited (he committed, "can do" altitude of the center's rep- 
resentatives. Many letters, e.spcclally tho.se received in the 
early phases of the program, remarked favorably about the 
unexpected change. Ry the spring of 198,5, thc.se leltcns 
were arriving at a rtiic of moi-e than ten per month, thereby 
exceeding in one month the total number of letters re- 
ceived in the entire year before. 

Respomsiveness and quality zoomed as well, as did pro- 
ductivity throughout most of the center. The time required 
to pri>ce.ss reservist lour orders, for example, dropped from 


^Fur a tleioilci! assessntcni of ijualiiy circles, see Edward E. 
Ltnv/er Iff mu! Susan A. Mo/iiuumi, “Qiiahiy Ciit/es Aficr the 
Fad." Harvard Business Review. Jonuory Febnioiy 1985, pp. 


Ills of aiilomaiuni and sdoainlinetl procedures in adduicm 
lo Ihe uunarouml in work force aitiiudc. Clearly, thoush, 
ihc clianjies in hartlwaic atui procedures would noi have 


make training more elfeciive, expand qualiiy asMU. i 
encompass job satisfaction and other related km:-. ■ 
improve the organuaiioiial climate for emplosec' ' 
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In 20 years, the manager, executive, or commander who 
wishes to succeed wifi, as a matter of course, anchor his or her 
management philosophy firmly on the notions of respect 
for the individual and productivity through people. 


succeeded without tlic dedication of the employees l•espoll- 
sildc for implementing them. 

Quality levels, which previously hovered mound 80 per- 
cent, grew markedly too. In September 1985. levels at 
most functions being monitored stood at 95 percent or 
above, with 13 of the IB work centers meeting or exceed- 
ing quality goals. Four achieved perfect iccords. Perhaps 
most gratifying was the fact that work centers attained 
these quality IcvcLs even as the volume of iramactions was 
increasing in some areas by as much as 22 percent. 

Clearly, the growth in mission capability at the Air Re- 
serve Personnel Center during the past two years has been 
significant. To as, sen that it wa.s exclu.sively the rc.siiJi of 
ttpplying piinciplcs set forth in hi Scorch of lixcetlence 
would be .sinipli.siic. Noneihelc.ss, man.'igcmeni at the cen- 
ter is convinced that people oriemutit)n was the key to .suc- 
cess; It wa.s file mechanism that laciiitated introduction of 
new procedures, proce.sses. and equipment, which in turn 
led to better quality and greater productivity, 'fhe improve- 
ment in attitude and customer awareness is due almost en- 
tirely to the new approach. 

The discussion above ha.s outlined the center’s approach 
to many of the salient issues covered in hi Scorch of £lv- 
celleiice. But the intent has not been to imply that Ihe Air 
Reserve Personnel Center completely per.sonifics excellent 
companies. Rather, the article treats one organization’s at- 
tempt to put certain ideas into practice and it shows ihal 
selected concepts of excellence arc important and iransfcr- 
able to the public sector in general and to military manage- 
ment and leadership in particular. The center does not 
claim to have arrived. Such a destination is elusive and 
may not even exist. Managers and commanders who seek 
lo practice people-centered management and who care 
deeply about their people and their mission in effeci under- 
take a never-ending journey in quest of the ultimately cffi- 
cienl and humanistic organization. 


Ihe motive for thi.x commitmcni wholly altruistic, if. 
ler knows that the peopic-ccntcrcd approach- it 
proach taken by excellent companics- is ihc Iv't v. : 
manage now and most assuredly will be in the tula; . 

In fact, in 20 years, this approach will not be iimi'. 
or controversial at all. It will simply represent tlic 
nani cultural strategy of American enterprise m K-:' 
public and private sector. And the manager, cxccutiv. 
commander who wishes to succeed will, as a unt:, 
course, anchor his or hci mamigeinciu philosoplu t 
on the notions of respect for the individual and prix! 
ity through people. DJAJ 
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proven approach to making 
the right logistic decisions 

By MARK S. SCHANKMAN 


A new decision-making tool can help weapon system managers 
boost readiness and avoid unnecessary support costs. 
Consider the experience of McDonnell Douglas on the FIA-18. 


S upporting new weapon systems poses a perennial 
problem. How ctin (lie logistics manager maximize 
operational readiness and at the same time minimize sup- 
port costs? A weapon system involves nimiemus support 
elements, and each alTecls readiness. Assuring availability 
of the most cost-cITcctive quantity of these 
resources — spare parts, support equipment, ami man- 
power, for example — at the proper time is difficult be- 
cause the actual reliability and maintainability of each 
component is uncertain. Faced with just such a challenge 
on the Navy’s fighter aircraft, the F/A-18 Hornet, logistics 
engineers at MclDoiiiicll Douglas C'orparatlon forged a new 
analytical tool, readily adaptable to otlier weapon systems, 
that eased their task considerably. 

With the aid of compiiicr simuhition models, analysts 
have been able for some time now tt) evaluate support re- 
source rccjuirements which meet readiness goals. In the 
case of the F/A-i8. McDonnell Douglas initially u.scd two 
.simulation models to evaluate the inlliiencc of more than 
3.50 repairable aircraft components on operational readi- 
ness. Unfortunately, the model.s were expensive to run, 
entailed time-consuming preparation of input data, and 
provided poor visibility of the effects of individual 
components. 

To .solve these problems, logi.stics engineers at the com- 
pany developed a new support evaluation model, the logis- 


tic clement alternatives process. Unlike more claboiaic ap- 
pioachcs, this tool siinpljfics the many factiirs comprising 
aircraft component suppori into just a few key logistic elc- 
ment.s. Using it. logisticians can predict potential .support 
deficiencies, identify spares coM-icdiiciion oppoilunitics, 
and formulate corrective actions to iicliicvc rctuliness goals 
at less cost. Spares cost avoidance on the Hornet, for ex- 
ample, has nmoumed to more than $14 million to date. 

Initial supportability study 

Early on, the Navy recognized the need to anticipate 
and react to potential F/A-18 support problems before 
tho-sc problems had an adverse impact on rctuliness. 1’hc 
service therefore asked McDonnell Aircraft Company to 
initiate a supportability study one year before delivery of 
the fir.st production aircraft. The puipu.se of the study, 
known as the supportability assurance readiness program, 
was to evaluate planned levels of logistic .support and rec- 
ommend changes to tichieve F/A-18 readiness objectives. 
The .study group carried out this analysis for more than 
350 F/A-18 repairable components. 

To evaluate F/A-18 support levels, the gioup fir.st used 
two ranclom-cvcnt simulation models, the logistics com- 
posite model and llie compichcnsivc aircraft support effec- 
tiveness evaluation model. These sophi.sticated mathemati- 
cal constructs simulate the oiganizational-lcvcl 
nmintennnee ;«-tivilv nntl assnciiitctl ren;iir Tlie 


The support process for Navy aircraft comprises three 
levels of maintenance; organizational (flight line), inter- 
medlafe (on-sife shop), and depot (remofe repair facili- 
ties). At the organizational level, mechanics repair air- 
craft, sometimes removing and replacing components, 
called weapon replaceable assemblies, which have been 
diagnosed as failed; the time between removals is known 
as mean time between demand. Next, as dictated by es- 
tablished maintenance policy, the components go to ei- 
ther the intermediate or depot repair levels and, following 
repair, to local supply, where they are reissued. The total 
time from removal through repair and transportation back 
to local supply is turnaround time. 

Planned turnaround time is usually seven days at the 
intermediate level and 90 days at the depot level; the 
Navy procures spares in sufficient quantity to replace 
weapon replaceable assemblies during the expected 
turnaround tirnes. In the case of the F/A-18, the schedule 
called for phasing in repair capability at the jntermediate 
level for many components during the first few years of 
the program. McDonnell Douglas and its equipment sup- 


during the first few years of a weapon system than at any 
other time because the rapid build-up of aircraft requires 
a corresponding increase in logistic support 
resources— spare parts, support equipment, manpower, 
and the like. On the F/A-18 program, for instance, aircraft 
inventory levels more than doubled in each of the first 
three years following initial fleet introduction. A change in 
requirements for any one support resource during rapid 
build-up can seriously impair operational readiness until 
adjustments can be made. 

For example, demand for spare parts may be greater 
than expected. To cope with this situation (once 
identified), managers can bolster logistic resources un- 
der their control. Designers can implement design 
changes to improve reliability or maintainability; spares 
provisioning managers can buy more spares or acceler- 
ate their delivery: and managers of supplier repair pro- 
grams can buy more repair equipment or add manpower 
to reduce repair turnaround times. Bu! in the absence of 
information about key logistic resource interactions, the 
most cost-effective support decisions during the first 
years of a weapon system can be very difficult. 


ployed ihc latter in cvaUiiiiing carrier-based operations. 

During iniiial attempts to evaluate the Hornet’s compo- 
nent logistic support levels with the aid of these models, 
several dilTieiiltics arose. One resulted from the inherent 
complexity of the models, which require 26,900 elements 
of input data on the F/A-18 in order to describe the air- 
ciafi's flight-line activities and maintenance characteris- 
tics. Obtaining thc.se data and processing them into accept- 
able formats look many months. Inirther. evaluation tri'one 
data clement variation cost S50-S100. and slimilalions 
were reijuircd for (umdreds of data variations. The targe 
costs resulted from the quantity of data processed and the 
number of maintenance and operational activities 
simulated. 

A new analysis tool needed 

Wiiai’s more, neither model proved a particularly effec- 
tive tool for evaluating logistic support lequirenicnis at the 
component level. When the study group evaluated 
alternate levels of logistic support — for example, improved 
reliability, shorter turnaround limes, and more spare 
parts — for individual components, they found (hat the re- 
sulting changes in aircraft readiness were usually insignifi- 
caiit and not traceable to a specific component. Because 
the two models were of little use in relating variations in 
individual component support levels to rcadine.ss, the 


group recognized the need for a new su|)pt)ii evaluation 
tool 

To meet the ohjcclives of the siij)poitability assurance 
readiness program, the new evaluation tool had to have 
three eharatlcrislics: 

• Unlike the logistics composite and comprehensive air- 
craft suppmi effectiveness evaluation models, which are 
ideally suited to aggregate the intcraelion of all weapon 
system components, it needed it) be sensitive to the effects 
of one component. That capability would allow logistics 
engineers to evaluate the support process for eacli compo- 
nent individually. /\ficr determining required support lev- 
els for individual components, they could use the large- 
scale simulation models to assess the resulting impact of 
all components on aircraft rcadine.ss 

• The new model hail to be responsive to the concerns 
of engineering and logistics managers. They typically a.sk 
questions such as: What effect do delays in intermediate- 
level repair capability have on operalional rcadine.ss? Jf re- 
pair turnaround limes are longer than planned for a given 
component, what is llie imj)aci on readiness? What hap- 
pens when a spare parts supplier cannot meet his delivery 
schedule or funds arc not available to buy required quanli- 
lies of spares? Should a supplier put his assets into more 
repair facilities in order to reduce repair turnaround times 
or into more production facilities in order to speed up de- 
livery of spares? 
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Figure 1. Spares required to reach an SO percent spares protection level for the F/A-IS’s 
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• 'I'hc moile! had to employ jiisi a few key elements to 
represent the many logistics issues simulated. This feature 
would allow users to assemble data and perform analyses 
quickly and inexpensively (less than $10 per model run). 
However, the new tool also had to preserve interaction of 
tile key elements that cliaractcrized the large-scale simula- 
tion models. 

Key elements of logistics issues 

The supporlability study group categorized the logistics 
issues to be addressed under four key elements, and the in- 
teraction between the four formed the basis for the new 
analysis tool. Issues subsumed under the first element, 
mean lime between demands, included inherent reliability 
and the performance of built-in-test and fault diagnostic 
equipment; turnaround time, the second clement, com- 
prised repair and transportation times as well as adminis- 
trative delays and related matters involving adequacy of 
the test equipment; budget constraints and lead limes came 
under the third element, spare pans procuremenl: and the 
fourth one, beyond capability of maintenance, covered 
planned level of repair and also delivery schedules for sup- 
port equipment, training, and technical publications. To 


The spares protection level expresses quantitatively the 
probability that u spare part will be available when needed. 
Specifically, it indicates the degree to which a given quan- 
tity of spares is adequate to offset the combined effect of 
mean time between demand, turnaround time, and compo- 
nents designated beyond capability of maintenance. If one 
of these last three logistic elements changes from initial 
estimates— if reliability is Ic.ss than planned, for example, 
resulting in lower mean time between demand— then the 
spares protection level will show the degree of support 
system imbalance. 

To put it another way, the spares protection level repre- 
sents the probability that the demand for replacement 
spares during repair turnaround time will be equal to or 
less than the number of spares actually procured. The 
equation assumes that the random occurrence of demands 
follows a Poisson probability distribution. The variable for 
the spares demand rale in this equation is directly propor- 
tional to aircraft quantity, flying hours, and repair 
turnaround time; it is inversely proportional to the mean 
time between demand. 

The following example will help clarify these relation- 
ships. Assume 100 aircraft, each of which flies one hour 
per day; mean time between demand i.s 1,000 hours, and 




first multiply the mimhcr i»f aiicrnft by (he daily Hying 
time and then divide the product by tlic mean time be- 
tween demand; multiply the result (0.1) by the number of 
days of turnaround time. The spares protection level for 
various spares quantities in this hypothetical example 
would be as follows: no spares. 5 percent protection: one 
spare, 20 percent protection: two spares, 42 percent; three 
.spares, O.*) percent; four spares, S2 percent; and five 
spares, 99 percent. 

As the protection level approaches 100 percent, whether 
due to more spares, an increase in mean lime between de- 
mand, or decreased turnaround time, the level reaches an 
optimum point representing the most cost-effective mix of 
support resources. Thus, as the example illustrates, the 
key logistic elements — mean time between demand, 
turnaround time, and beyond capability of 
niaintenunce—determinc the spare parts demand rate, 
which, in conjunction with spares quantity, dclermincs the 
spares protection level. A weapon system eati achieve high 
levci.s of operational readiness so long as the combination 
of these elements results in a sufficiently high spares pro- 
tection level. 


matically modeled the rehitioiiships describetl above. The 
group then usc<i the model to evaluate component support 
at the Stan of r/A-18 operations, Analysis supplemented 
mean time between demand prcdictu)ris with actual field 
data provided by reliability and maintainability engineers; 
they derived turnaround time data from contractor ami 
Navy depot repair experience. Supply support analysis 
piovided inlbrmation on inilisil spares L|uanlities based on 
planned and actual delivery schedules for tltc period from 
1983 through 198.*). 

These data provided a btisis ftjr rorecastiug spares pro- 
tection levels for approximalcly 350 maintenance- 
significant weapon replueeable ti-sscmblies on the I'/A-!8. 
Rank oidering the components by spares protection level 
revealed that approxinicitcly 50 assemblies Itad piolcclion 
levels near zero. At the (Opposite ciul of the ranking, sev- 
eral weapon replaceable assemblies showed large ciiianii- 
lies of procurcrl spares exceeding levels recjiiired. and the 
gn)up evaluated those for cost-saving opporUinitics. 

In antily/.ing support icc|uircments for components that 
had low spares protection levels. McDonnell Douglas, fol- 
lowing Navy ground rules, set the baseline protection level 
at 80 percent. Historically, an 8()-perceiU spares jrroleciion 
level ha.s met Navy opciationiil jca(]inc.s.s goafs nl an af- 

fnrHjihlf' rnvt nivpn this the stiiflv i’lciiin Kolvofi Ihc 


Application of the technique 







Figure 3. DepoMevel turnaround time needed to achieve an 80*percent spares protection level for the 

F/A*18’s electrical generator 



beyon(j cjipiibiliiy of niijiiiiensiiicc. In doing .so, ihc ami- 
lysis were able to dctcniiinc roc|uircd coinpcrisaiing levels 
for components that fell short of the 8()-perccni 
benchmark. These analyses in effect constituted early 
warnings tliat enabled managers of each logistic element to 
lake steps to head off predicted support dellciencics. In 
sonK cases, they accelerated delivery of spares oi support 
equipment; in others, they improved reliability or reduced 
repair turnaround limc.s. 

An FIA-18 case study 

An actual application of the model will help illustrate 
the bcncfit.s of the logistic element allcrnafivc.s process 
more fully. Logistics managers at McDonnell Douglas 
tised the process to analyze the Hornet’s electrical genera- 
tor, a mission-critical component. The ground rules were 
as follows: 

• Aircraft quantity would build up from 50 in January 
1983 to 211 in December 1985. 

• Spares would he available in tiie procuremem quantity 
specified in the supplier delivery schedule. 

• Aircraft utilization would be 30 flight hours per 
month per aircraft. 


♦ TiiniarounU ii;nc wa.s to be 85 chiy.s for dc[)(>l-)cvcl re- 
pair and seven days for iiucrmediatc-lcvcl repair. 

♦ Mean time between demand was to be 120 hours. 

F/A-18 program planning required that the supplier re- 
pair the item, that is, provide depot-level repair, until 
inicimcdlatc-level repair capability became availiiblc in 
September 1984. Theieforc, the generator was 100 percent 
beyond capability of maintenance until that time, after 
which, plans called for return of only 1 1 percent of the 
units to the depot for repair. 'I'he mean lime between de- 
mand of 120 hoiir.s reflecled actual field experience to 
dale, [.ogisiics engineers followed these ground rules in 
solving the support element equations prescribed by the 
nuTdcl. 

l*igurc I (p. 35) shows the quantity of spares required (o 
balance the support system, that is. to achieve an 
8()-pcrccnt sjtarcs protection level, and also indicates the 
actual spares delivery schedule. Tlic shaded area between 
the two lines represents a predicted spares sliortagc. The 
growing aircraft inventory resulted in an increasing spares 
shortage until September 1984, after wliich the reduction 
in turnaround time — seven days at the intermediate level 
compared to 85 days at the depot level — would produce a 
safety cushion of spares. Additional procurement of spares 



Evjiluation of mean lime iDCiween demand produced (he 
resulls displayed in Higiirc 2 (p. 36). which rcpicscnis 
mean times necessary to achieve an 80-percen( spares pro- 
lection level. As in Figure I. the sliaded area indicates a 
likely support sliortfall. To adequately compen.sa(e for (hat 
deficiency and maintain the SO-percenl .spares protection 
level, mean lime between demand in 1984 would have had 
to exceed 300 hours, as sliown. At the lime of the analy- 
sis, engineers had idetuified no near-lcriii de.sign change to 
improve the component's reliability. Thus, the evaluation 
for this element did not reveal a support alternative avail- 
able in the near future. 

Analysis of repair turnaround time yielded the data de- 
picted in Figure 3 (p. 37). Because plans called for repair 
of only 1 1 percent of the generators at depot level after 
September 1984, existing spares quantities would have 
ju.siificd a tenfold increase in depot-level turnaround 
lime — 300 versus .30 days— toward the end of 1984. How- 
ever, the findings pointed to a support problem prior to 
September 1984 due to the difference between planned 
depot-level turnaround time— -85 days — and that needed to 
meet ttie spares protection level — 30 days. Having been 
alerted to this likely support deficiency, (Ire company’s re- 
pair program managers were able to reduce the depot-level 
turnaround time to 60 davs bv exocdilinu transoortation of 


60-day repair turnaround time did contribute to a partial 
solution of the predicted support deficiency, 

Other applications 

In addition to its u.scfuincss in evaluating (he logistics 
alternatives just described, the logistic element alternatives 
procc.ss proved valuable in analyzing other logistics re- 
sources as well. In laic 1982, for example, the company 
learned that a new facility might be available to assist ilic 
supplier in repairing electrical generators for the aircraft. 
The Naval Air Rework Facility, a Navy depot, was 
proposing that it repair 50 percent of the faulty compo- 
nents in a 30-day turnaround time. With the aid of the 
newly developed model, the supportability study group 
was able to assess the merits of this proposal quickly. Spe- 
cirically, the group looked at the effect of the rework facil- 
ity’s 30-day turnaround lime when combined with a 
60-day supplier turnaround lime. As Figure 4 shows, the 
model prcdictctl an adequate c|iiantily of spares for 1983 
rather than a shortage. This analysis convinced Hornet 
program management that the proposal, in conjunction 
with a 60-day supplier turnaround time, would prevent the 
anticipated support deficiency. 

'ITie melhodolnav nrovideci hv ihe Inristir plpnifiit nller- 












( 5. The combined effect on the support system of the Improved mean time between demand, ^ 

repair by the rework facility, and shorter supplier turnaround time 1 



Moriici. Il also helped them cvaUinie a combination of lo- 
gistics alternatives— reduced iiirnaroimd time plus addi- 
tional re|)nir facilities— tiint offered both near- and long- 
term solutions. Though captiblc of siinulniing interaction 
iimotig several hiindrcd components at one time, neither 
the logistics compo.siie model nor the comprclicnsive air- 
cnili support elTcclivcticss evaluation model were useful in 
pinpointing altctnaio solutions. 

I he newly developed niodel played a role in company 
eflorts to attalyze the effect of improved generator reliabil- 
ity too. Reliability, maintainability, and quality engineers 
<u McDonnell Douglas evaluated the electrical generator's 
reliability pcifortnancc in 1983 and concluded that an ex- 
cessive number of generator subcomponents had failed 
|>fcnicmircly. After studying the process used to manufac- 
ture the component, management determined that many of 
tliese failures were attributable to poor quality control and 
therefore persuaded the manufacturer to implement im- 
proved quality control procedures. Thanks to these meas- 
ures. field reliability data in late 1983 indicated that mean 
time between demand had improved to 170 hours. 

Using the logistic element alternatives process, the com- 
pany evaluated the combined effect of the improved mean 
lime between demand and the other two logistic 

Jlllornnlivi'vi — n-i^nir K\/ th^> Mnwnl Air Rrmirirr Riir'ilifv tinrf 


mand of 170 hours, the spares shortages predicted for 
1984 were no longer a problem. By adjusting various lo- 
gistic elements — mean lime between demand, turnaround 
lime, and beyond capability of inaiiucnanec — managemeol 
WHS able to head off a potential .suppoit b)'.«eni ifiibalance. 
raiUire to identify and act upon these adjustments in a 
timely manner could have seriously degraded aircraft oper- 
attonal rcadinc.ss due to the unavailability of spare 
gencratois. 

A major advantage of the logistic element alternatives 
process technique is timeliness of the analy.sis. A typical 
iteration, including data cacquisltinn, takes a niattcr ot 
days, compared to inonth.s for large-scale simulation mod- 
els. Quick response tune can be extremely critical, espe- 
cially during the first years of a weapon .system’s service. 
During this period, with an extremely small opcraiiona* 
base to di’aw on. major changes in component reliability 
and niainiainabiJily performance can occur rapidly and can 
have major logistic conscc|ucnces. The quantity of spared 
required, for example, is extremely sensitive to vaiiaiioiis 
in mean tunc between demand and turnaround time {see 
Figure 6, p. 40); iindei such circumstances, timely logisti*^ 
suppoii analysis Is critical. 

Ftiually itnportani is the accuracy of support system anC-* 

<-rtmr\nnf»rif l-.'•l1nhili t v ;inft ni!.iinlnin:ihil i t U fin Hold 



qiicnlly, a dcdicalcd Held daia colicclion and analysis ef- 
fort is essential if the model is to yield valid support evalu- 
ation predictions. 

Additional uses 

H.xpcricnce with the F/A-18's electric generator 
illustrated the use.s of the model in evaluating reijuircments 
for undersupponed components. The logistic clement al- 
ternatives process can also be of value in analyzing 
oversupporied components, those that have spares protec- 
tion levci.s near 100 percent. For example, when 


placed. In light of (he.se results. Navy provisioning person- 
nel reevaluated component demand l ates and were able to 
confirm the support imbalances revealed by ibe simula- 
tion. Early identification of sptires cost-rcduciion opportu- 
nities enabled the service to reduce spates orders for at 
lea.st .seven of the .'sO weapon replaceable tis.semblics and to 
avoid costs of approximately S14 million. Since then. 
Navy officials have been able to realize additional .spares 
cost reductions. 

Successful application of the logistic elcttteni alterna- 
tives pmccss to the F/A-18 progitini holds a number of 
valuable lessons. It demonstrates that the many factors 


The supportability study group categorized the logistics 
issues to be addressed under four key elements: mean 
time between demands, turnaround time, spare parts 
procurement, and beyond capability of maintenance. 




McDonnell Douglas applied (he technique to approxi- 
mutely 50 weapon replaceable assemblies which had pro- 
tection levels approaching 100 pcicent. management found 
that the quantity of spares retiuired was much lower than 
the quantity procured, largely due to improvements in 
mean time between demand after .spares orders had been 


Figure 6. Sensitivity of required spares to 
variations in mean time between demand and 
turnaround time 
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which affect weapon system support cun be rcduecil lo a 
few key logistic elements. The interaction among tho.se el- 
ements. expressed as the spares protection level described 
above, allows logi.slics engineers to predict support defi- 
ciencies and identify spares cost-icduclion opporliinilies. 
Uy u.sing the technique to compare logi.stics alternatives, 
engineering and logistics managers can belter coordinitlc 
their efforts and make more cosi-effeelive support 
decisions. DMJ 
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An interim report to the president 

by the president’s blue-ribbon commission 

on defense management, February 28, 1986 


Last Jufy. President Reagan appointed a 
1 6-member commission to examine today's 
most pressing defense management is- 
sues. Headed by former deputy socrelary 
of defense David Packard, the blue-ribbon 
panel recently issued a summary of its ma- 
jor findings and recommendations. The in- 
terim report addresses four key manage- 
ment areas. A synopsis of the 
commission's conclusions in each of these 
areas follows. 

National security 
planning and budgeting 

The nation's political and military leaders 
must more thoroughly evaluate and then 
syntheslae national security objectives, and 
they must accurately assess the funding 
necessary for achieving them. This process 
requires long-range planning based on 
fiscally constrained and fully integrated mill* 
lary advice. The current absence of such a 
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dicating that the disetosure was a stgnllicant 
factor in the reassignment of the employee. 
Therefore, in the eyes of the board, Ihe 
reassignment action constituted an act o( 
reprisal- 

In another case, the Merit Systems Pro- 
tection Board demoted the chief of police at 
the Veterans Administration Medical Center 
in Palo Alto-Menlo Park, California, for tak- 
ing action against a subordinate who had 
disclosed managerial improprieties to the 
Veterans Administration inspector general 
and to a newspaper reporter. The employee 
had revealed that members of the police 
force wore being assigned a great many 
nonpolice duties and that police officers 
were inadequately equipped, each having 
received only a can of mace as a self- 
defense weapon. Shortly thereafter, the 
chief reassigned the whistleblower, reduced 
from 15 to two the number of employees he 


planning system leads to instability and un- 
certainty in defense management. 

Effective planning demands that OoO fo- 
cus more lightly on major missions when it 
presents its budget to Congress. By doing 
so. the department will promote more otfi- 
cieni congressional budget reviews. To the 
detriment of key strategic matters and oper- 
ational concepts, these reviews now lend to 
dwell either on gross dollar allocations or 
Ihe minutiae of line items. 

The practice of annual budgeting is also a 
problem in this area, ono that contributes to 
OoO's historical penchant for "managemont 
by fits and starts." A shift to biennial budg- 
eting. coupled with the authorization and 
appropriation of major programs only at key 
milestones (rather than annually), is an im- 
portant prerequisite to a solution. In addi- 
tion, improved dolonsc planning presup- 
poses the existence of Ihe comprehensive 
statement of national security objectives re- 
ferred to abovo. Such a statement, reflect- 


did not quality tor protection because the 
employee had made it in 'an entirely mis- 
leading mannof." Rejecting that defense, 
the Merit Systems Protection Board slated 
that an employee, in order to bo protected 
from reprisal, needs only to prove that ho or 
she reasonably believed (hat (he reported 
condition constituted mismanagement, not 
that it actually did. 

In yet another case, tlie board reduced 
Ihe Department of Energy's assistant in- 
spector general trom a Senior Executive 
Service position to a 68-14 tor retaliating 
against a subordinate who had drafted cor- 
respondence critical of the inspector gener- 
al's office. The supervisor geographically 
reassigned the worker, who had written, but 
never mailed, a letter citing mismanage- 
ment and abuse of authority in a reorgani- 
zation of the office. The intended recipient 
was a congressional Investigator. 

The assistant inspector general claimed 
that the allegations contained In the letter 


ing the recommondations of the National 
Security Council, can serve as a starling 
point for planners. 

At Ihe outset of his administration and as 
required Iheroaflcr, the president should is- 
sue provisional five-year DoD funding levels 
based on these same objectives. Then, at 
the direction of Ihe secretary o( defense, the 
chairman of the joint cliiefs of staff should 
formulate a military strategy for achieving 
national security goals within presidentially 
defined budget levels. 


Military organization 
and command 

Advice given lo ihe president and secre- 
tary of defense must bettor integralo the 
views of the combatant commanders and 
the service chiefs. Currently, no single uni- 
lormed officer is clearly responsible for pro- 
viding such an integrated view. The author- 
ity of the chairman of the joint chiefs of staff 
Is insufficient to enable him to do this 
elfcetively. 

legislation should be enacted 
designating tho chairman of the joint chiefs, 
representing his own views as well as the 
corporate views of the other joint chiefs, as 

policy and objectives. Thus, according to 
tho supervisor, the reassignment was sim- 
ply a managemenl expedient and not repri- 
sal. He also contended that an unsont letter 
created no negative consequences and 
therefore could hardly be viewed as having 
furnished cause for retaliation. The board 
rejected this line of defense and concluded 
that the subordinate's cross-country reas- 
signment from Washington, D.C., to 
Albuquerque, New Mexico, was an act of 
reUlbutlon that violated the spirit of the 1976 
reform act. 

The creation of Ihe Office of Special 
Counsel marks the first time Congress has 
chartered an Independent prosecutor to 
protect federal employees from reprisals for 
blowing the whistle on governmont fraud, 
waste, abuse, and mismanagement. With 
its broad power and authority to investigate 
allegations of prohibited personnel practices 
and to prosecute those responsible, the Of- 
tlce ol Special Counsel is an Important and 



the principal uiiHortnocI iniliiaty advisor to 
the president, the National Sociirity Council, 
and Iho secroiary ol dofonso. Also, iho 
views of the combatant coniiiiandors need 
stronger, moro piirposolul roprosonlation 
within the councils ol Iho joint chiofs and 
during weapon roquiroinonts decision- 
making. 

Tho report noted that, as tlio sixth mem- 
ber of that group, tito four-star vice- 
chairman would assist the chairman meas- 
urably by representing Iho interests ol the 
combatant commanders, and co-cliairing 
Iho Joint RoqiJiremonls Managoinont 
Board, whilo performing othor duties as pro- 
scribed by the citnirmnn. 

Improvements are likewise needed in the 
several untiled and spocKlod commands 
into which combat forces are orgaaizod. 
The measure of command now accorded 
Ihe combatant cominandors is not always 
sullicioni to ensure tho successful, cohesive 
performance of U.S, forcos. If lltoy uro to 
fully moot thoir mission rosponsibilllios, the 
unified commanders must linvo nutfiority 
that goes beyond oporaiional contmnnd. 

An outgrowth o! World War It philoso- 
phies. today's command slructuro is de- 
signed to deal with higlMnlonsily conftict 
across vast global rogions. Wftllo it may bo 
appropriate for genortil war, lliat slructuro Is 
not always woll-suliod to Ilia regional crises 
and conflicts Ihat are moro common today. 
The Unified Command Plan sliould Ifioro- 
(ore be revised to ensure the increased (lox- 
ibility needed In dealing with situations Ilia! 
overlap the geographic boundaries of llio 
current combatant commands. 


Acquisition organization 
and procedures 

Although DoD already has roalizod signif- 
icant savings through improved procure- 
ment techniques, Ihe oxoculivo and legisla- 
tive branches can do more to increaso tho 
stability of national security planning and 
budgeting and tlteroby reap additional re- 
wards. Current program and funding insta- 
bilities thwart economies of scale, lead to 
program stretchouts, and deter contractors 
irom making long-term capital investments. 

Responsibility for acquisition policy, for 
instance, is fraomfinlAri Nn sinnln Dnn 


soirior oilicial provides overall supervision 
of llio acquisition system; a new position, 
under secretary of defense (acquisition), is 
in ordor. Tfie incumbent would set policy for 
procurement and research and devolop- 
mont. oversee the entire acquisition system, 
and exorcise responsibility for monitoring 
the administration and auditing of 
contractors 

Additionally, acquisition managers need 
to do a bettor job of dotermining require- 
ments and estimating costs at tho oulsel of 
systems dovolopmeni. A larger inveslmeni 
ol monoy and engineering at the front end 
of tho cycle would result in limefy fielding of 
more reliable and effective systems. Project 
managers should fully lost system and 
subsystem prototypes bolero advancing 
programs to full-scale development. The 
early phases ol research and development 
sliould omploy extensive informal competi- 
tion and streamlined procurement proc- 
ossos Moreover, ihoy should demonstrate 
that llio technology being (esied can signifi- 
cantly improve military capability. 

All too ofton. roquiremonts for now 
weapon systems are overstated, leading lo 
unnocossarily longihy, complex, and cost- 
driving spocifiCQlions. Raihor than impose 
oxcesslvely rigid military specilicalions, 
OoO should make greater uso ol ofl-the- 
sholf components, systems, and services. 
Tlio dopartmont should develop custom- 
inodo itoms only when commercially avail- 
able iloms are clearly inadequato lo satisfy 
military requiromonts. 

Other changes ore needed in federal law 
and DoD regulations to bolter promote 
commofclal-style competition that empha- 
sizes quality, established performance, and 
price. This Is particularly true in the areas of 
rosoarch and development and professional 
services. In a related vein. DoD and Con- 
gress should expand use of multiyear pro- 
curement for high-priority systems, a move 
that would load to increasod program stabil- 
ity and lower unit prices. 


GovernmenMndustry 

accountability 

Cooperation between government and In- 
dustry is essential If private enterprise is lo 
fulfill Its role in the defense acquisition proc- 


ess. However, questionable practices lha| 
undercut public confidence in the defense 
conlracling process leopatdize this partnoj-, 
ship and should be eliminated. 

For example, aggressive and sustame^j 
enforcemenl ol civil and criminal laws 
necessary lo deter misconduct and safo- 
guard the reputation of contractors who op- 
erate lawfully and ethically. But authorities 
could strengthen enforcement by amending 
the civil False Claims Act and providing for 
the administrative adiudication of smaii 
faiso-claims cases. 

Moreover, lo ensure lhal their pracucos 
comply with law. defense contractors 
should vigorously and vigilantly enforco 
codes of ethics that address tho unique 
probloms associated with military procure- 
ment. They must also develop and implo- 
ment internal controls to monitor adherence 
to these principles and assure contract 
compliance. Contractors should go even 
further and recognize their legaf and moral 
obligation to alert government officials to 
misconduct uncovered through self-review. 
By Ihe same token, DoD must ensure (hat 
its military and civilian personnel comply 
with Ihe same high standards expected of 
contractor employees. 

Defense agencies and Congress need lo 
improve and coordinate thoir oversight of 
contractor operations too. They should for- 
mulate guidelines lhat will reduce duplica- 
tion of effort and better enable audit 
agencies to share contractor data. 

But Ihe sen/ices and the Defense Logis- 
tics Agency should suspend or debar a firm 
only lo proiecl the public interest, that is. 
when a conlractor lacks "present responsi- 
bility' lo do business with the government. 
They should nol do so solely as a lesponso 
to an indictment or conviction predicated on 
former conducl. The Federal Acquisition 
Regulations must therefore precisely de- 
scribe Ihe conditions under which punitive 
aclion is appropriate and establish criteria 
that managers can use (or determining 
whether a contractor lacks present resport- 
slbillly. Additionally, the secroiary of de- 
fense should issue policy guidance that en- 
sures uniform administration of suspensions 
and debarments. 

Tho commission will release a detailed 
report on its findings and conclusions 
June 1986. 


DoD sets mark for 
small business awards 

Small business firms receivGd 
a record-high S26 billion irj 
prime contracts durir^g fiscal 
year 1985. This figure exceeds 
the preceding year's total by 
$2.2 billion and reproscitls 
nearly one-tifth of DoD prime 
contract expenditures for the 
period. 

Small firms also received 
$20.1 billion in subcontracts. tO 
porccnl more than in FY 1984. 
and srriail disadvantaged and 
women-owncd firms realized 
contract dollar gams of 9 per- 
cent and 25 percent, 
respQClivoly. 

Since its inception in 1953, 
OoD's small business program 
has sought to expand con- 
tracting opportunities for small 
companies and thereby 
broaden the defense industrial 
base. (OASOfPA) news re- 
lease: February 5, t986) 

Survey cites pay gains 
for middle managers 

According to Iho Administra- 
tive Management Society of 
Willow Grove, Pennsylvania, 
middle-management salaries in 
the private sector increased 6 
percent during 1985. That figure 
is based on results of a recently 
completed survey o( more than 
30,000 middle managers in 
some 2,300 North American 
companies 

Plant managers and sales 
managers earned the highest 
mid-level management salaries 
last year and also received rela- 
tively large pay Increases of 8.6 
percent and 8.3 percent, re- 
spectively. Only employment 


managers, whoso average sal- 
ary after a 4.9-percenl pay raise 
was S25.70Q. or about $8,500 
below Iho sample average. 

American firms budgeted an 
average merit increase of 5 6 
percent in 1985 and are 
planning 5.5 percent in 1986. 
(Adminisirativo Management 
Society news release- January 
1986) 

European allies warming 
to simulation devices 

European armed forces are 
expected to spend $i 9 billion 
on military training aids and 
simulators between now and 
1990. The substantial interosi 
indicated by such outlays is 
linked to recent simulation ad- 
vances which enable students 
to acquire bona fide job-related 
and combat skills, not simply a 
prowess in video games. 

Market analysts cite other 
factors lor the enthusiasm, 
pointing out that today's devices 
offor safety and economy and 
require less space than actual 
systems. 

European air forces arc pro- 
jected to make 37.5 percent of 
tho purchases during the pe- 
riod, while land and sea ele- 
ments will account lor 34.5 per- 
cent and 28 percent, 
respectively. West Germany is 
expected to lop the list of buy- 
ers. followed by Great Britain. 
France. Spain, and the 
Netherlands. (Frost & Sullivan. 
Inc., news roloase) 

More leeway given to 
installation commanders 

Deputy Socretary of Defense 
William H. Taft IV has an- 


mandors broader flexibility in 
managing their activities. 

The plan calls for extending 
authority and responsibility un- 
der the program to lower organ- 
izational levels, fostering more 
competition within local econo- 
mies, and providing more effec- 
tive incentives for reducing 
base-oporations costs. 

Despite the general success 
ol the original program, many 
local commanders have stated 
that an inordinate number of 
regulations prevent them from 
running their bases at optimum 
etticiency and getting the most 
valuo out of every dollar spent. 
The revision is designed to 
eliminato those Impediments 
and grant local commanders 
and managers greater discre- 
tion in managing base opera- 
tions. (OASO(PA) news ro- 
lease February 27. 1986) 


Air Force contracts 
for technical support 

In an effort to combat pro- 
jected slatting shortfalls and 
augment in-house proficioncies 
in critical skill areas, the U.S 
Air Force Armament Division, 
Eglin AFB, Florida, has 
awarded a three-year, $60 mil- 
lion engineering services con- 
tract to Svordrup Technology, 
Inc. 

Under the agreement, the 
Norwegian firm will provide 
technical and engineering ex- 
pertise In support ot Air Force 
weapon system project man- 
agement. The technrcal and en- 
gineering acquisition support 
program is intended to improve 
continuity in acquisition man- 
agement and ensure ready 
availability of the many hlgh- 


soon-to-be-completod facility on 
the base (USAF Armament Di- 
vision news release: January 
24. 1986) 

Navy joins test of 
flat-rate per diem 

The Navy is the laiost partici- 
pant In a flat-rate per diem tost 
program designed to expedite 
temporary duty payments and 
reduce Iravei-relaied 
paperwork. The Air Force, Oe- 
lonse Logistics Agency, and 
Coast Guard have been testing 
the concept for more than a 
year. 

Through tho end of fiscal year 
1986, Navy personnel whoso 
pay records are maintained in 
one ot live selected locations 
will recoivo a flat-rate amount 
ranging from $50 to S75 for 
each day of stateside temporary 
duty. Tho locations are Wash- 
ington. D C.: Great Lakes, Illi- 
nois; Puget Sound. Washing- 
ton; Pensacola, Florida; and 
Hawaii. 

According to program oKi- 
cials, the per diem amount can 
be considerably larger for over- 
seas temporary duty assign- 
ments. They also point out that 
amounts will vary depending on 
the availability of government 
accommodations. Although test 
parlicipants arc not required lo 
keep lodging and meal receipts, 
they slill must be prepared to 
submit vouchers verifying tho 
nonavailability o( government 
lodging and meals. 

The Navy Accounting and Fi- 
nance Center will analyze the 
test results this fall and make 
recommendations regarding 
Navy-wide adoption of tho con- 
cept. The Marine Corps Is not 





Improving Your Mnnagorlal Effoctlvoneas 
Juno 2- 5 Wnaliinglon, OC 

Juno 9-12 Snn Francisco. CA 

Juno 10 13 ChicaQO, IL 

Juno 17- -20 lioston, MA 

Aug ^-'7 Atlnnla, GA 

Principios of Porsonnol Managomont 

Juno 2- G Now York. NY 

Juno 16 -20 Washington. DC 

Aug 25- 29 Atlanta, GA 

Developing Exocutlvo Londorshlp 
Juno () Cninbridgo, MA 

Juno 16-10 Atlanta, GA 

Aug 25 -27 Now York. NY 

CONTACT: (21?.) m-QlOO 

Amoriciin Monogomont Assoclullon. P.O. Box 3/9, 
Smnoc Loko, NY 12903 


Advanced Cost and Price Analysis 
Juno 2'-6 Phllaclolphla, PA 

July 2Q-Aug 1 VIontui. VA 

Aug 1 1--15 Oonvor, CO 

Developing Effective Working Relationships 
Juno 4 G Woshingion. DC 

Juno 23 -25 Honolulu. HI 

CONTACT: (703) 35G-9^5() 

Managomont Concepts Incorporalod. lOG't Gol/ows Rood. 
Vionna, VA 22100 


2l8t Annual International Logistics Symposium 
Aug 12-1^ DaiUmoro. MO 

CONTACT: (703) 769-892'f 

Socloty of Logistics Enginoors, Symposium Committee, 
P.O. Box 1584'f, Arlington, VA 22215 

Negotiating Effective Work Relationships 
Oct 22-24 Washington. DC 

CONTACT: (202) 447-3247 

Center lor Applied Managomont, USDA Graduate School, 
600 Maryland Ave.. S. W.. Room 108. Washington, DC 
20024-2520 

Source Selection 

19-20 Washington, DC 

Winning Technical Service Contracts 
June 5-6 Orlando, FL 

June 12-13 Washington. DC 

CONTACT: (213) 534-3922 


Conducting Cost Comparison Studies 

May 21-22 

Atlanta, GA 

June 5-6 

Los Angeles, CA 

Juno 18-19 

Washington, DC 

Project Management in Government 

June 3-4 

Dallas, TX 

June 9-10 

Boston, MA 

June 16-17 

Denver, CO 

June 23-24 

San Francisco, CA 

July 8-9 

Washington, DC 

Advanced Project Management 


June 5-6 

Dallas. TX 

Juno 11-12 

Boston, MA 

June 18-19 

Denver, CO 

Juno 25-26 

San Francisco. CA 

July 10-11 

Washington, DC 

CONTACT: (301) 445-4400 



U S. Professional Development Institute. 1620 Elton Road, 
Stiver Spring, MD 20903 

Strategic Battle Management/Command, Control and 
Communications 
May 22-23 

Advanced Combat Vehicles 
Juno 2-3 
Juno 5-6 
June 16-17 

CONTACT: (212) 534-3922 
International Defense Electronics Association, 31220 La 
Baya Orivo. Suite 110, Westlake Village, CA 91362 

Fund Accounting for Managers and Supervisors 
May 27 Washington. DC 

Sept 2 Washington, DC 

A-76 Implementation Seminar 

June 18 Washington, DC 

Aug 13 Washington. DC 

Measuring Efficiency in Government 

June 18-20 Washington, DC 

Aug 6-8 Washington, DC 

Cost Accounting for Government Contracts 
Aug 25-27 Washington. DC 

CONTACT: (202) 632-5600 

U.S. Office of Personnel Management, Training Nomina- 
tions. WATDS. P.O. Box 7230, Washington. DC 20044 

Government-industry Data Exchange Program 
Ocl 28-30 Albuquerque, NM 


Washington, DC 

Boston, MA 
Orlando, FL 
Washington, DC 


